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(1) INTRODUCTION. 


THE experimental researches which this paper 


based were carried out the Pathological Laboratory 

University College, when was Research Scholar the 

British Medical Association, and during the time that the 
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laboratory was under the directorship Professor Victor 
therefore take this opportunity thanking him 
for the privilege which then enjoyed. The microscopical 
examination the central nervous system the animals 
then operated has been made subsequently. 

The question with which specially intend deal 
that with regard the existence efferent tracts the 
spinal cord other than those belonging the pyramidal 
system. 

addition this question efferent tracts 
spinal cord, the subject afferent tracts degenerating 
the medulla, pons and mesencephalon, after various lesions 
the medulla, will also discussed, view the results 
which have been obtained this connection. 

not propose refer detail the extensive litera- 
ture relating the questions about dealt with this 
paper, but allude those investigations, more 
especially recent ones, which bear directly the points 
which have investigated. This will done the discus- 
sion which will found connection with each part the 
paper after the results the experiments have been detailed, 
and also more general discussion the question 
efferent tracts the spinal cord. The results 
will, however, rather more fully dealt with, that this 
observer has called into question certain negative 
results connection with ablation the cerebellum,? 
have direct bearing the questions about discussed 


this 


(2) RESEARCH. 


Dogs and monkeys (Macacus rhesus and sinicus) were 
alone employed the investigations which form the subject 
the communication. every instance the animal was 


' Brepi, Newrolog. Centralblatt, 1895, vol. xlv., p. 434. 

Phil. Trans. Roy. Soc., 1894, vol. clxxxv., B., 819. 

Since this paper was written important monograph Dr. André 
Thomas has appeared, entitled Cervelet, étude anatomique, clinique 
physiologique,” Paris, 1897. This observer confirms Marchi’s results 
regards the existence efferent antero-lateral tract the spinal cord, 
derived directly from the cerebellum. 
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rendered unconscious the administration ether 
inhalation, and narcosis was maintained throughout the 
operation. The hair was shaved from the back the head 
and neck, the skin then cleansed soap and water, and 
subsequently thoroughly disinfected perchloride mer- 
cury lotion median incision was made from 
the superior occipital protuberance about the mid- 
cervical region posteriorly, and the muscles were then 
from their attachments the occipital bone and 
the upper cervical spines and arches. forceps were 
then used expose the posterior portion the cerebellum, 
the medulla and upper part the cervical cord, which 
point instruments first sterilised boiling, 
ntly kept carbolic lotion 40), were used, and 
the wound was washed with perchloride mercury lotion 
2,000), sterilised cotton wool being used instead 
sponges. soon all 


dura mater was about opened, boiled normal saline 


eeding had been arrested and 


] 


ition was used freely wash out the wound, and from 
Liis point in the procedure no antiseptic lotion was em- 


ployed, the instruments and the cotton wool 
sponges being both kept boiled normal saline solution. 
the importance this have insisted else- 


The posterior part the middle and one lateral lobe 

every instance the left) the cerebellum were gently 
raised means small elevator, and object was 
divide the inferior peduncle the cerebellum high 
possible, cut out Deiters’ nucleus, then the cerebellum 
had raised considerably more than those instances 
which lesion the lateral region the medulla, 
the posterior columns and their nuclei, was produced. 
the case the lateral medullary lesion was necessary 
gentiy displace the medulla laterally towards the opposite 
side, and rotate raise slightly enable produce 
the lesion sufficiently ventrally avoid injury the resti- 
form body. Every care was, course, taken not injure 
the spinal accessory hypoglossal roots. delicate, 


Loc. cit. 
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narrow-bladed knife was used divide the peduncle, 
cut out Deiters’ nucleus, and divide the posterior columns 
and their nuclei; this was also used divide the lateral 
tracts the medulla some instances, but other occa- 
sions the lesion the medulla was produced inserting 
needle just dorsally the position the inferior olive, 
pushing about two three millimetres towards the 
cephalic end the medulla and then moving the point 
the needle inserted from side side different direc- 
tions destroy the region into which the needle point 
had entered, every care being, course, taken prevent 
injury the pyramids, both when the knife was used and 
when the needle was substituted. 

The skin wound was subsequently sutured means 
sterilised horse-hair, and antiseptic dressing applied after 
further washing the skin surface with antiseptic lotion. 
Three weeks month after this the animals were killed 
overdose chloroform, administered inhalation, the 
central nervous system once removed and placed 
Miiller’s fluid, and subsequently prepared for microscopical 
examination means the Marchi method, which now 
too well known call for special description here. 


(3) RESEARCH. 


The following experimental procedures were adopted 
attempting arrive the facts with regard the origin 
and destination some the afferent and efferent tracts 
the medulla oblongata. 

(1) Section destruction the lateral region the 
medulla oblongata between the ascending root the fifth 
nerve and the inferior olive. 

(2) Division the restiform body. 

(3) Division the direct sensory cerebellar tract 
Edinger. 

(4) Severance Deiters’ nucleus from its connection 
with the medulla. 

(5) Section the posterior columns and their nuclei 
the medulla. 
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Part I.— Section Destruction the lateral region the 
Medulla Oblongata between the Ascending Root the 
Fifth Nerve and the Inferior Olive. 


may seen reference fig. the lesion pro- 
duced the lateral region the medulla situated 
that the inferior olive has just escaped injury and there 
sign any injury either pyramid; indeed, the way 
which produced the medullary lesion precluded any 
possibility injury the pyramid without first injuring 
the olive. the section from which the photo-micrograph 
has been taken the only degeneration present, other than 
that the direct neighbourhood the lesion, well 
marked degeneration the opposite fillet seen lying imme- 
diately dorsal the opposite pyramid, degeneration 
obviously due interruption the arciform fibres, the 
medullary lesion, their passage from the posterior column 
nuclei the side the lesion the opposite fillet. 
will subsequently seen, the absence injury the 
opposite pyramid even more importance relation 
the subject under discussion than the fact that the 
pyramid the side the lesion intact. 

(a) Efferent Tracts.—From the lesion the lateral 
region the medulla well marked descending degenera- 


tion may traced into the spinal cord that this extensive 


band degeneration consists two distinct efferent tracts 
will subsequently become evident, but the cervical region 
the spinal cord from which the photo-micrograph repre- 
sented fig. was taken, the degenerated fibres appar- 
ently constitute single extensive tract, which, commencing 
dorsally well marked triangular area degeneration, 
situated just ventrally the crossed pyramidal tract and 
internally the anterior part the direct ascending cere- 
bellar tract and the posterior part the afferent antero- 
lateral tract Gowers, sweeps round the periphery the 
antero-lateral region the cord the anterior median 
fissure. Continuous this area degeneration appears 
be, there are two regions which more extensive than 
elsewhere one these its posterior limit, where 
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shape, the apex the triangle pointing inwards 
towards the gray matter the lateral horn, and ventrally 
point just external the anterior fissure where the 
band degeneration becomes nearly twice the depth the 
narrow band situated the periphery the cord and con- 
necting these two points more extensive degeneration. 
extend any extent into the region the direct pyramidal 
tract abuts the anterior median fissure, indeed 


into any part the area the cord the direct 


comparison subsequently. cursory examination fig. 
suffices convince one that the crossed pyramidal tract 


encroached the degenerated fibres forming the 


posterior limit the triangular area degeneration already 
alluded to. 
the thoracic region the spinal cord reached 


becomes more and more evident that the area degenera- 


tion under consideration really composed two tracts 
the narrow band degenerated fibres which connects the 


posterior triangular area with the area situated just external 


the anterior tip the anterior median fissure, becomes 


gradually thinned out (see fig. until breach continuity 


becomes evident, separating the area degeneration situ- 
ated ventrally from that situated dorsally it. The dorsal 
area degeneration, while still retaining some evidence 


the triangular form well seen the cervical region 


the cord, now becomes much more scattered and thinned 
out, few degenerated fibres are scattered towards the 


region the crossed pyramidal tract, but far the greater 
tendency spread the shape narrow band 


occupying the periphery the cord external this tract. 


Very little alteration noted the area degenera- 
tion close the anterior tip the anterior median fissure, 
which occupies area almost the same breadth 


sections taken from higher levels, and shows more 
evidence extending along the margin the anterior 
fissure any other way encroaching the domains 
the direct pyramidal tract. Evident was the separation 
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between the two tracts examination the thoracic cord, 
the picture presented sections taken from the lumbar 
region the cord, and shown fig. leaves possible 
room for doubting that are dealing with two separate 
and distinct tracts degenerated fibres. The whole the 
narrow band degeneration occupying the periphery the 
cord, well seen the cervical region connecting the 
two major areas degeneration, has now completely dis- 
appeared and there remain two distinct and separate tracts, 
the one situated close proximity the crossed pyramidal 
tract, and the other the periphery the cord close 
the anterior median fissure. The posterior area now forms 
much more compact bundle than was the case 
thoracic region, and again assumes most distinctly the 
triangular form characteristically seen the cervical 
region the cord; but instead the base this triangular 
area degeneration being separated from the periphery 
the cord distinct band undegenerated nerve fibres, 
was the case the cervical region, now comes quite 
the surface the greater part its extent, only 
limited portion the tract being separated from the margin 
the cord posteriorly undegenerated fibres. The apex 
the triangular area, before, points inwards towards 
the grey matter the cord. nearly does this area 
degeneration the lumbar cord correspond the region 
occupied the crossed pyramidal tract, that there must 
considerable intermingling the two systems fibres. 

regards the ventral tract situated close the anterior 
median fissure, there has been marked thinning out its 
fibres, and while the chief seat degeneration that which 
occupied higher levels, there is, nevertheless, little 
more tendency for the degenerated fibres spread along 
the margin the anterior fissure, but they only extend 
rather less than half way the anterior commissure, and 
even that point are means plentiful. 

Before considering this anterior tract further will 
convenient dispense with the lateral tract 
ecupied our attention. Throughout its course the 
spinal cord degenerated fibres may traced from the 
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grey matter the anterior horn, the bulk these fibres 
passing the part known the lateral 
horn. evidence has been obtained that these fibres 
decussate any point their course from the lesion the 
medulla; they maintain direct course the side the 
lesion throughout the spinal cord, and only pass the grey 
matter that side the cord; none the fibres could 
traced across the opposite side even the grey matter. 
That the tract under consideration probably identical 
with that which was described Boyce' the cat after 
hemisection the mesencephalon, which 
passed between the anterior and posterior quadrigeminal 
bodies, rendered extremely probable comparison 
fig. with fig. plate Boyce’s monograph the 
subject. The position, shape, and general characters 
the tract, seen the cervical region, 
identical with that described by Boyce ; the re is, howe ver, 


this difference with regard our observations, Boyce could 


find evidence the existence his tract caudal 
upper thoracic region the spinal cord where appeared 
end, whereas, has been seen, the tract which 
now calling attention has been traced throughout the spinal 
cord the lowest part the lumbar region. This may 
indicate difference between the two tracts, 
further suggested the fact that the tract described 
Boyce one originally derived from decussating system, 
whereas point its course from the 
out the spinal cord have been able find any evidence 
that the tract describing decussates. spite thes 
apparent differences inclined regard the tract have 
found belonging, any rate, the same system 
fibres that described Boyce, even cannot strictly 
regarded the continuation and termination that 
tract. 

similar tract has been described Ferrier and 
Turner degenerating from the nucleus lemnisci lateralis, 
leaving the lateral fillet the level the motor nucleus 

Phil. Trans. Roy. Soc., 1895, vol. B., 321. 
Turner, Trans. Roy. Soc., 1894, vol. clxxxv., B., 719. 
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the fifth nerve, and traced them far the sixth 
thoracic segment the spinal cord. 

Boyce found that the degenerated fibres which formed 
the tract question passed from the side the lesion 
the opposite side Forel’s decussation and then passed 
caudalwards, and Held' speaks fibres originating the 
red nucleus, which pass caudalwards form the lateral 
system, even long fibres, may only extend for limited 
distance the full length that system, and that there 
should constant accession fibres the system 
originating levels further caudal the level which 
the highest fibres arise, and extending further caudalwards 
than these fibres, though not necessity longer than the 
fibres arising farthest cephalwards and which belong the 
same system. 

That this not too great assumption made evident 
the fact that even the pyramidal system such 
accession occurs; thus cat whose nervous system 
examined microscopically? and whom the pyramid was 
absent one side, seen sections through 
the mesencephalon, pons and upper part the 
fibres entered this system from lower levels, and were not 
derived decussation from the opposite intact pyramid. 
The evidence obtained this animal was the effect that 


accession fibres the pyramidal system 


lower and lower levels are reached, and that all the fibres 


contained the pyramids are not derived from the cerebral 
hemispheres. The same condition has been found occur 
man 

such state things possible connection with 
system like that the pyramidal fibres, how much the 
‘inter- 


considering. 

That fibres other than pyramidal ones existed 
close relationship the crossed pyramidal tracts was 


Archiv. fur Anat, Physiol., 1892 
1895, vol. xviii., 37. 
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surmised who performed hemisection 


the posterior part the medulla the kitten the level 
the decussation, with the result that there was atrophy 
large fibres upon the ventral and external aspect the 
pyramid, which believed did not belong this structure. 
has shown that system fibres 
situation myelinate earlier than the pyramidal fibres. 
So, too, noticed that man the descending 
degeneration the lateral column was greater after injury 
the medulla than after injury higher up, and that the 
medullary fibres were situated the lateral border the 
pyramidal tract. clear, however, that, have 
already seen, the fact that there constant accession 
fibres the pyramidal system lower and lower levels 
are reached, makes probable that some the fibres which 
attracted the attention these observers were derived from 
this source, well from the system which dealing 
with, for the pyramid was course injured the instances 
from which their observations were derived. 

will, think, well defer the discussion the 
direct antero-lateral tract which engaged our attention 
earlier the paper, until have considered the results 
cutting out Deiters’ nucleus but before leaving this part 
the subject may well emphasise one two points 
connection with this tract. ought clearly 
remembered that its one which does not encroach 
the true limits the direct pyramidal tract any 
extent, that its fibres not extend any extent along 
the margin the anterior median fissure, that extends 
throughout the spinal cord the lowest part the lumbar 
region, and that its fibres pass the grey matter the 
anterior horn the same side, without any evidence 
their decussating the anterior commissure any 
other route. will found extreme importance keep 
all these points clearly mind when come further 
discuss this tract connection with apparently similar 
tract which has been derived from other sources. 

LOEWENTHAL, Rev. Med. Suisse Romande, 1886. 


Die Leibungsbahnen,” 1894, 47. 
Archiv. gén. Méd., 1886. 
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(b) Afferent Tracts.—There still remains described 
the afferent tracts which were found degenerated after 
lesion the lateral medullary region. Close the seat 
lesion nearly the whole the periphery the lateral 
border the medulla occupied degenerated fibres, 
but passing farther towards the brain this more less 
complete band degenerated fibres becomes more and more 
separated into two distinct groups, until they eventually are 
longer connected with each other. The most dorsal 
these groups degenerated fibres occupies the confines 
the restiform body, while the ventral group fibres occupies 
the position the afferent ventral cerebellar tract (see 
fig. 5). former group naturally passes the cerebellum 
the restiform body, some the fibres the middle lob 


ic 


end the same side, and others through this 
opposite side, end eventually the ventral aspect 
the vermis the region the nuclei globosi 


The ventral tract degenerated fibres passes through 
the pons well defined bundle occupying the region 
external the superior olive, and being situated 
ventral side of the emergent root of the eventh cranial 
nerve, and further forward immediate ly on the ventral side 
the emergent root the fifth nerve. degenerated 
fibres pass round the fifth nerve and course along the inner 
side the transverse fibres the pons (middle cerebellar 
peduncle), and eventually reach the middle lobe the 


cerebellum turning back over the superior peduncle 


the organ. 

This tract follows closely the course which the ventral 
cerebellar tract has been described taking, that 
probable that they are ntical; accordingly these results 


and 
But, addition the portion this ventral cerebellar 
tract which reaches the cerebellum, another portion has yet 


LOEWENTHAL, loc. cit. 
Mort, 1892 and 1895 
Archiv., Bd. 121, 1890, 199. 


BRAIN, 1892, 397. 
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described, which internally this more compact 
bundle, whose course has been already traced, seen 
transverse section the levels exit the seventh and 


fifth cranial nerves. Though forming distinct tract 


degeneration, these fibres are fewer number and more 
scattered than the other bundle, from which they are pretty 
clearly separated the level the exit the fifth nerve. 
this level they are close the outer end the fillet, 
which otherwise free from degeneration side, and 
their further course towards the mesencephalon they 
remain closely associated with this system fibres. 
the region the posterior corpora quadrigemina they form 
well marked though scattered band degeneration, follow- 
ing more less the distribution the fillet, and the 
region the anterior quadrigeminal bodies they are still 
seen marked though scattered tract chiefly occupy- 
ing the region the dorsal end the fillet. Indeed, few 
the most dorsal these fibres more scattered than then 
fellows, can seen coursing inwards towards the middle 
line, and can traced point little external the 
position the descending root the fifth. will thus 
seen that this result entire accord with the observa- 
tions Mott 
cerebellar tract, and quite opposed the view expressed 


with regard this portion the ventral 


Patrick? who was unable find any such degeneration 
the anterior quadrigeminal region, and accordingly con- 
cluded that Mott’s results were probably due artifact. 

that the lesion interrupted considerable proportion 
the arciform fibres the formatio reticularis, well marked 
degeneration these fibres passing the opposite inter- 
olivary layer was found. being traced forward through 
the pons these degenerated fibres were found occupy both 
the median and lateral fillet. The degeneration the 
fillet well marked, and can traced with ease through 
the mesencephalon the optic thalamus. 

addition these arciform fibres which pass the 
opposite inter-olivary layer, other fibres are interrupted 

loc. cit. 

Journal Nervous and Mental Diseases, February, 1896. 
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their course through the formatio reticularis, notably those 
passing the inferior olives, which fibres are, course, 
degenerated and can clearly seen passing these 
structures. 


Re stiform Body. 


The description the cerebellum, having three 
peduncles, appears erroneous and misleading. 
The possibility distinguishing four peduncles which 
this organ connected with contiguous structures 
that difficult see why two these paths con- 
nection should considered one. The direct sensory 
cerebellar tract Edinger structure entirely separate 
and distinct restiform body, and ought 
they stand out clearly and dis- 


tinctly inite structures, having little 
semblance, and connections totally distinct from each 
other. has been found that 


the direct sensory cerebellar tract their medullary 


fibres 


covering different period the fibres the restiform 
body. Experimentally have shown that 
ments the cerebellum are followed 

medulla oblongata limited accurately the confines 
restiform body strictly so-call l, and as Oppos 1 to the direct 
sensory cerebellar tract which lies the inner side the 
restiform body; bring forward further evi- 


later this support the same contention. 


So, too, all the experimental evidence there with regard 


neration reaching the cerebellum 


ascen 
interruption afferent tracts the spinal cord, the 
ated fibres have accurately limited the confines 


what ought strictly looked the restiform body, 


any 
way connect 
Throughout this paper, then, shall, referring 
restiform body, mean the structure shown 


and not any way encroach the area occupied the 
| 
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opposed the direct sensory cerebellar tract seen 
the same figure lying the inner side the restiform 
body. 

Looked this way, the cerebellum must regarded 
having four peduncles—an anterior, middle, and two 
posterior, or, should prefer regard it, 
(restiform body) and inferior (direct sensory 
tract 

With this conception the connections the cere- 
bellum clearly before us, the degenerations consequent 
section the restiform body (posterior cerebellar peduncle) 
are follows 

course, well-marked afferent fibre 
(passing the cerebellum) follows such lesion, but with 
their precise distribution that organ are not present 
concerned. \ int vhich I wish rather to direct 
attention are com with which de- 
deve nerated fibres are s ‘tly linuted t h ‘confines 
this tract first, after ablati 
bellum. passing caudalwards they occupy 
more of the p tph ry of the m 
ing root the fifth nerve, 
becoming situated more and 
the medulla are reached 
end apparently the formatio-reti 
side the medulla, while oth 


fibres could found passing the spinal cord this route, 


observation which isin harmony with the results 
and after division the restiform body. will 
thus seen that the degenerated fibres met with this 
system conform regards distribution all respects with 
those which leave the cerebellum way the restiform 
body after ablation experiments conducted that organ. 
supporting view that descending 
antero-lateral tract degenerates the spinal cord after 
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cerebellar considers that the fact that met with 
few scattered degenerated fibres the upper cervical region 
the spinal cord itself evidence against contention 
that such antero-lateral tract, derived directly from the 
exists. Now, the exceedingly few degenerated 
fibres which described having been met with the 
upper cervical cord were only found some instances, and 


knowing how easy get slight involvement Deiters’ 


cerebellar lesions, prefer look such slight 
cidental complication accounting for the existence 
number degenerated fibres met with 
upper part the spinal cord. Certainly nothing could 
the cerebellum which finds them evidence 
the spinal cord having 

contrast between these 

described resulting from 


believe that this tract has its origin the cerebelluin. 


appears under the impression that 


fibr legenerating from the cere- 
opposite inferior 
was that 
olive was much 

d, and did not form s urge 


met with Ferrier 


ions following Section the Direct 


sory Cere bellar Tract. 


room for doubt that the de- 

after section the direct sensory 

cerebellar tract are reality due the implication 
Deiters’ nucleus this lesion. Imbedded is, the 
fibres the direct sensory cerebellar tract, almost 
impossible task divide this tract without the 
nucleus. The only way accomplish division the tract 
without injury the nucleus make the incision 


I 

t 

] 

denied the existence 

bell un by way of th 

olive The comment 

the number fibres 

smaller than was exp 

that which appeared have 

and 
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close the cerebellum possible, attended 
its turn the risk injury the cerebellum structures 
other than the tract question. only one ex- 
periments able satisfy myself that section the 
direct sensory cerebellar tract has been accomplished with- 
out apparent injury Deiters’ nucleus (see fig. 7); some 
the injury the nucleus slight, others well marked, 
and belonging the latter category are the cases which 
deliberately attempted sever this nucleus 
connections with the medulla. The more obviously Deiters’ 
nucieus was injured, the more marked were the degenera- 
tions about described, and the slighter the damage 
the nucleus the less evident were these degenerations. 

that the only degenerations met with are precisely 
those which followed the cutting off Deiters’ nucleus 
from its connections with the medulla, would super- 
fluous describe these now, they will have de- 
scribed the next section the paper, which deals directly 
with lesions Deiters’ nucleus. 

afferent fibres were found degenerating the direct 
sensory cerebellar tract between the nucleus Deiters and 
the nucleus globosus the cerebellum, fact which supports 
the view Ferrier and Turner' that this efferent 
tract from the middle lobe the cerebellum Deiters’ 
nucleus. 


Part IV.—The Results severing the connection Deiters’ 
Nucleus with the Medulla. 


The lesion produced this case well shown fig. 
from which will seen how clean the line incision was 
—free from any inflammatory complication and without any 
damage neighbouring parts, such the restiform body 
the sixth nucleus, the degenerations which result 
from such lesion, that which concerns the first in- 
stance the degeneration tract which leaves the seat 
lesion and passes well-marked band degeneration 
through the formatio reticularis, about midway between 
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the ascending root the fifth nerve and the raphe, and 
which occupies considerable vertical extent between the 
dorsal and ventral aspects the seen trans- 
verse section (see fig. passing caudalwards they are 
found forming well-marked group fibres, situated 
external the inferior olive and internal the nucleus 
lateralis. When the upper cervical region the spinal cord 
reached they are seenas well-marked antero-lateral band 
degeneration, occupying the periphery the cord and 
extending forward within short distance the anterior 
median fissure where the band ends degenerated fibres from 
this source not extend the anterior median fissure, nor 
they encroach the region ordinarily supposed 
occupied the anterior direct pyramidal tract (see fig. 10). 
being traced further caudalwards the spinal cord, 
however, this tract becomes blended with another, which 


shall subsequently find derived from fibres which reach 


the spinal cord way the posterior longitudinal bundle 


the same side, and these two tracts together form 
antero-lateral tract occupying 


extending down the the anterior median fissure, 


periphery the cord, and 
thus encroaching the area the anterior direct 
midal tract. The degenerated fibres become much 
scattered the thoracic cord, especially those the an- 
terior column and those the periphery the antero- 
lateral region the cord, while still forming 
marked band, are more scattered, that the band broader 
than that seen the region. the luinbar cord 


are next degenerated fibres left the periphery 


band degenerated fibres situated along the margin 
the anterior median fissure. 

their course through the spinal cord these degenerated 
fibres pass the grey matter the anterior horn the 
same side. Evidence the decussation some them 
the anterior commissure reach the anterior horn 
the opposite side was found. 

From certain considerations afterwards dealt with, 
probable that the degenerated fibres met with the 

VOL. XX. 
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the antero-lateral the cord, but well-marked 
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lumbar region the cord are derived from this system 
fibres which traced through the formatio reticularis 
the medulla, and that none those which pass the an- 
terior columus way the posterior longitudinal bundles 
reach the lumbar cord. 

It is of int rest to note that the degene ration as seen in 
10, while occupying the periphery the antero-lateral 
region of the spinal cord do Ss not become spr cially dens« 
close the anterior tip the fissure, was the case after 


the lateral region the medulla, and shown 


The tract corresponds position and general characters 
that described Marchi, after ablation 
the 

Ferrier and failed confirm obser- 
vation, but found that such resulted when 
Deiters’ nucleus was injured: previous investigation? 

instructive note that after ablation 

lobe of the cere Lye llum, here in entire 

any degenerated fibres occupying 

tract seen in the formatio reticularis after a I sion 

Deiters’ nucleus, there nevertheless well-marked de- 
] 


generation fibres the restiform body and peripheral 


region the medulla occupied fibres derived from that 


system, region free from degeneration after injury 
Deiters’ nucleus. Further, after ablation one lateral 
cerebellum with well-marked degeneration 


body, antero-lateral efferent tract the 


spinal cord was not found, while well-marked 


seen fig. 10, was obtained after the lesion 
Deiters’ nucleus, which the restiform body was free from 
degen rati 

when cutting off the posterior column nuclei from 
the arciform fibres, found that some instances which 
the lesion extended rather far forward and too deeply, causing 
injury ground fibres and some the ocular nuclei 
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situated the floor the fourth ventricle, there was 
degeneration antero-lateral tract similar that 
described Marchi, which passed down the lumbo- 
sacral region the spinal cord, most the fibres decus- 
sating the commissure the opposite 
anterior horn. 

More recently dividing the restiform body cats, 
considers that has completely confirmed Marchi that 
obtained degeneration this antero-lateral tract the 
spinal which believes derived from the cerebel- 
lum. Further consideration this antero-lateral tract, about 
whose origin there much difference opinion, best 
deferred until are position discuss the whole 
question what tracts exist this region the spinal 
cord, and what are the most probable sources from which 
they are derived. 

the consideration other tracts, which 
degenerate after cutting out Deiters’ nucleus, find that 
running inward from the seat lesion are well marked 
strands degenerated nerve fibres which cross the medulla 
raphe and their course pass the ventral 
aspect the nucleus the sixth nerve, without any evidence 
their entering this nerve its nucleus any point (see 
Some these degenerated fibres enter 
teriol l neit dinal bundle of the s Lin sid 4 while ¢ thers pass 
across the middle line the raphe enter the posterion 
longitudinal bundle the opposite side. Having entered 
the longitudinal bundles, some these degenerated 
fibres pass these structures cephalwards, while others 
pass caudalwards, that both ascending and descend- 
ing degeneration results the posterior longitudinal bundles 
after such that with which are now dealing. 
tracing these degenerated fibres caudalwards difficult 
say that one sterior longitudinal bundle contains more 
them than does its fellow (see fig. 11). When the cervical 
region the spinal cord reached they are found 
occupy position the ventral aspect the cord scattered 


loc. cit. 
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the anterior columns each side the anterior median 
being least scattered the region the anterior 
columns nearest the anterior commissure and grey matter 
the anterior horns. has already been said, further 
caudalwards the cord the fibres this system the side 
the lesion become intermingled with those the tract 
which traced from the site the lesion through the 
formatio reticularis the medulla the 
region the spinal cord. Judging from the degenerated 
fibres the opposite anterior column, which have other 
tract degenerated fibres become intermingled with, and 
whose further course through the spinal cord can con- 
sequently followed with much greater certainty, the 
fibres this system not appear pass far caudalwards 
the cord, but become thinned out and lost. 
the lumbar cord vestige this tract fibres can 
seen the side opposite the lesion, is, therefore, 
probable that the anterior tract degenerated fibres which 
found this region the cord the side the 
lesion derived solely from the tract traced through the 
formatio reticularis the medulla from the seat lesion. 
The fibres which pass the cord the posterior longi- 
tudinal bundles end the grey matter the anterior horn 
their own side, and, far can seen, none these 
fibres decussate the anterior commissure reach 


opposite anterior horn. 


The degenerated fibres which pass cephalwards the 
fig. 12, and can 
traced the quadrigeminal region, where they appear 


terminate. All the fibres which pass medulla 


posterior bundles are shown 


from the seat lesion not enter the posterior longi- 
tudinal bu::dles, some them pass beyond the opposite 
posterior longitudinal bundle, course along the ventral aspeet 
the opposite sixth nucleus end the formatio reticu- 
laris that side apparently; while others turn forward 
before they reach the raphe, and seem terminate the 
nuclei the formatio reticularis the side the lesion. 
Some degenerated fibres pass from the seat lesion and 
arch forward the formatio reticularis, pass dorsally the 
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superior olive their own side, and the pyramid both 
sides the neighbourhood the opposite superior olive, 
some them appearing enter this structure. 

Other fibres which course through the formatio reticularis 
this manner and cross the raphe become intimately as- 
sociated with the opposite pass with this structure 
the anterior quadrigeminal region. They occupy the 
position both the mesial and lateral fillet. Though many 
these which cross the raphe are mingled with the 
trapezoid fibres, the latter are pertectly intact, and show 


no evidence of degeneration. 


Part Resulting from Transverse Section 
the Posterior Column and their Nuclei one side 


the M Oblongat /. 


object undertaking this part the investigation 
was exclude the possibility any the results obtained 
after the lesions already described, more especially that 
the region Deiters’ nucleus being due accidental injury 
the posterior column nuclei, for will remembered 
that after lesion the region Deiters’ nucleus there re- 
sulted degeneration tract which the position 
the fillet the side opposite the lesion, and whose fibres 
followed the course the fillet through the pons and 
mesencephalon. ‘To have undertaken this part the re- 
search with any other object would have been 
view the admirable work that has been done Mott! 
with regard the relationship which exists between the 
posterior column nuclei and the mesial and lateral 

With the exception such degenerations resulted 
from inclusion part the body the lesion, 
some cases, the only degenerations which resulted were 
entering the cerebellum the restiform body, and the 
arciform fibres which passing from the posterior column 
nuclei course through the formatio reticularis cross the 
middle line, and thus reach the opposite inter-olivary layer. 


430 ORIGINAL ARTICLES AND CLINICAL CASES. 


These degenerated fibres pass forward through the pons, 


occupying the position the median and lateral fillets, 
the mesencephalon. The amount degeneration 
fillet which results only shght. This only what was 
expected when take into consideration how 
the damage the posterior column nuclei produced 
lesion passing transversely through them. Si ill 
amount was the degeneration that did not appear likely 
profitable attempt trace these fibres 
forward than the anterior quadrigeminal 
mesencephalon. The results far they are 
with those Mott, Ferrier and Turner, and 
regard the additional present 

part the restiform body was included the 
unnecessary say anything here that 
degenerations consequent lesions the 
has already been dealt with. But, apart from this 
plication, degenerated fibres passed the cerebellun 


restiform body. efferent tract was found deg 


the spinal cord after the lesion the posterior 


] 
l 


their nuclei, even when complicated 


restiform body. 


RELATING THE ORIGIN THE 


DISCUSSION 
EFFERENT TRACTS MET WITH THE SPINAL CORD. 


(4) 


are now position discu the possibl 


probable origin the direct tracts met wit the ventral 


region of the spinal cord, but before don 


to briefly summarise the various tracts to 


They are 


(1 The antero-lateral tract, s: id tol derived 


cerebellum. 
2) The antero-lateral tract, derived from the r 0101 


Deiters’ nucleus. 
(5) The antero-lateral tract found 


injury ground fibres and some the crania 
The anterior column fibres which degenerate 


hemisection the mesencephalon. 
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The evidence that there exists, any rate man, 
lirect anterior pyramidal tract, clear; but equally 


t, howey 


r 


ear that this not 
ral region the spinal cord. 
how 


the 


as to 
ure ut leas 
fre n very 
there 1 litt] 
terlo 
| 
pposit id 
1 Weld 
t 
i 
IS Ol 
\ eal 1 
yu} yf 
columns 
I that 
int 
! { 
1) 
lisput 
In the spi 
I 
ny own 
i und ‘I 
ly 


nevert 


only efferent tract which occupies 


Less certain 
many additional efferent tracts 


heless, the evidence 


point suggests the probability 


two such additional systems 


the origin 
dispute. found that 


phalon the lesion passing 


unt l i mut thos 
rossed from the seat 
the mesencephalon Meynert’s 
tates that Meynert’s decussating 


sup corp Lad via mina, 


n ofthe antero-lateral column. 


legenerated fibres reach the 
cord way the posterion 
traced beyond the 


the spinal cord. 
inal cord way the pos- 
injury Deiters’ nucleus 
fibres described DY Boyee, that 


different V ls of the ‘entral 


| cord is a well-marked antero- 
origin which there has 
Marchi described this tract 
cord after ablati mn of the cere- 
were accord with 
who failed confirm Marchi’s 


rvers, however, found 


A 
this 
t our lis} 
that ther 
i the one, e 
the 
mtoth ) 
\ 1} t 
tudinal 
rt ol the ) 
The beha 
il it 
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degenerated when Deiters’ nucleus was injured. Mott, 
the other hand, met with this tract degenerated after injury 
ground fibres, and some the ocular nuclei 
Biedl, dividing the restiform body 1—1} above the 
calamus scriptorius, found this tract degenerated, and be- 
lieved that his observation confirmed that Marchi, and 
concluded that the tract question derived 
own most recent experimental observa- 
tions this point are, however, entirely variance with 
Biedl’s results, for find that this tract only 

when Deiters’ nucleus injured, severed from its 

tions with the dulla oblongata have Is¢ where- call | 


attention the possible errors which may responsibl 
for Marchi’s results, and need not repeat myself 

degeneration this tract was probably due accidental 


circumstane Ss, and that it is probabl that such a ti t 


does not degenerate after lesion absolutely limited 
cerebellum. careful was not injure the medull 
contiguous structures when extirpating portions 


cerebellar tissue between lesion and the medulla, 


most mstances, rather than run the risk injury the 
medulla. instance which there was inju 
the medulla did find this tract The nly 


possible source, then, from which this tract could | 

derived from this fragment cerebellar tissue left, but 
feel convinced that the amount this was too insignificant 


unportance. Nevertheless 


i 


give rise tract suc 
controversy this kind, which most anxious 
that the true origin the tract question should de- 
cided on, think right put forward all the 
error that occur me. significant fact, however, 
that when removed one lateral half the cerebellum 
W 


obtained well-marked degeneration the restiform body, 


properly called, and that the degenerated fibres from this 


has already been said, the researches Thomas also confirm 
»bservation. 
Loc. cit. 
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source occupied the periphery the medulla lower levels, 
and were only seen formatio reticularis 
passage the olives, and possibly the nuclei the 
formatio reticularis, while when injured the nucleus 
Deiters, severed from its connections with the medulla, 
obtained 


proper, the peripheral region 


degeneration the restiform body 

inedulla, where 
such well-marked degeneration existed when the restiform 
was degenerat but, instead, get tract 


the direct sen- 
cture, and that 
stiform body 
erefore, con- 

the direct 
hout injury 
intimately 
not 

and ascend- 
the calamus 


lesion would 


interrupt any fibres that might passing from Deiters’ 


direct sensory 

nucleus (if 

reach some region 

lesion the direct 

cord caudal Deiters’ nucleus that can 

that the fibres degenerated are 

derived from the cerebellum the section the tract between 
Deiters’ nucleus and the cerebellum high enough up, that is, 
ear enough the cerebellum avoid injury Deiters’ 
nucleus. difficult this that have never accomplished 
the task without some injury the nucleus question, 
except one instance, despite the fact that invariably 


433 
Deiters’ nucleus through the formatio the 
region the spinal cord. 

attempting compare results with those 
the first possibility that itself that this 
obser I oks the restil body nd 
sory cerebellar tract Edinger one stru 
what yards restiform body Yard as 
plus direct sens tract Let 
sider what bility there that lesio 
bel tract could made wit 
nucleus, which, are all awa 
mbedded this tract. Certainly this obj 
obtained lesion dividing the restiform 
ing root of t fifth Cm. 
scriptorius far more likely result such 
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attempted divide the tract close the cerebellum 
possible without the same time producing any damage 
the cerebellum itself opposed this strand fibres 


connected with the organ. This much, however, certain, 


and that that the more obvious the lesion Deiters’ 
enerating the 


nucleus, the more marked was the tract 

formatio reticularis and passing down the ant -lateral 

re cion of the spinal cord, a 1 the less evid hee the re Was 


found passing through the formatio 


indeed, the one instance which nucleu 


appe ared to h ive esca} d Inj ry no I de veneration o 


i 


cord, that the evidenc seems 
lateral tract Deiters’ nucleu derived 
directly from the cerebellum. 

The observation Von that the cell 
Deiters’ nucleus atrophy after hemisecti spinal 
the cervical region new-born rabbit ‘thy 
are the observations of Held based mr ti nn lh 
lateral limiting layer the spinal cord nected 
with Deiters’ nucleus means the 
systems the reticular form 

But toreturn the results obtained must 


remember that his lesion was situated cm. 


above the scriptorius, that 
i i 
deeply into the medulla divide the 


fifth nerve well the restiform body, and that 


this lesion not only was degeneration 


tract the spinal cord met with, but als 


i 


the lateral region of th spinal cord elos I; ssociated With 


the crossed pyran lal tract, as far as p siti 
Now, have already shown 


that this precisely the condition 


lesion the formatio reticularis, externa 
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olive, and the region the nucleus lateralis. Further, 
have called attention to the fact that the lateral tract cor- 


responds closely with tract described Boyce 


degenerating after hemisection the mesencephalon 


th anterior and posterior corpora 


a 
al tract 1s in 1 
und myself 
wit reneration re 


the cord 


with 


hat absolutely 


direct lateral tract situated near the crossed pyramidal tract 


was met with. Mott’s result importance 
connection, for his lesion involved the sixth nucleus chiefly, 
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With such evidence before 
from tl sup sition that Bied ity 

ii 

me ot ‘than that met with e) 

the lesions just and 
from it il rrapu min tl ormat -reti ii. \ reference 
329, iow that his so-called lateral 
) ) ly relat position the ascend- 
neg root z fifth that any lesion to the latter structure 
vould than likely also involve these lateral 
columnar fibi . 1d would a count for the dee neration met 
with the lateral column the cord 

The antero-lateral tract all probability results 
fibres passing from Deiters’ nucleus 
the format ticularis, bly from injury this 
fibres met with this tract, and that does 

simply indicate interruption Boyce’s 
columnar-fibr l wn by the fact that the fibres traced 
by Boy« Lo interior columns of piss in Lhe 
poster! ! longitudin 1 bundles well out of reach of Biedl’s 
| sion, und tl th latt r obs vel describes ae enerated 
fibres the reticularis precisely the position 
vhich they been met with after lesions 
Deiters’ nucleus. 

must not lost sight this discussion that 
however much difference there may with 
regard the origin the efferent tract, 
the only one met with ine after section 
+1 +34 ] ] liroct 
the restiform body proper direct sensory 
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and would thus almost certainly interrupt the fibres passing 
from the region Deiters’ nucleus the antero-lateral 
region the cord; and accordance with results 
met with antero-lateral tract only, and with lateral 


tract the region the crossed tract. 


Th results obtained 


experimental lesions that 


the 


medulla. 
cerebellum; 


the 


source 


Fei rier al 


the upper portion the spinal cord through 


the posterior longitudinal bundles after lesion Deiters’ 
nucleus, are quite distinct from the above tract, and prob- 
ably belong some syste inter-nuncial fibres 
those traced Boyce the anterior columns the 
spinal cord, way the posterior longitudinal bundles, 
after hemisection the 

(3) The direct descending tract degenerated fibres met 
with the spinal cord, close relationship the fibres 
the crossed pyramidal tract, after lesion the lateral 
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(29) GENERAL CONCLUSIONS. 
with the various 
juSstily conclu 
(1) The descending antero- tract which 
ates the spinal cord the lateral region 
Oot the medulla 1s Sain sul met Ith aitel 
injury nucieus, such slight differences exist 
between th two tracts IDLV i unted 
‘ the fact that some of the fibres wl evene! ed altel 
the lesion to Veite > Hucieus HAY L injyury in 
1 th to rai region Lhe 
larchl, aS agegenerating alter lesions ol ti 
tt, Liter 1 pury yround npres had soli 
and Biedl, afte lon the resti- 
form body and ascending root the fifth nerve; its real 
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region the medulla, probably identical with similar 


trac ibed Boyce, after hemisection the mesen- 
cephalon, and Biedl after section the restiform body 


and root the fifth nerve, the proximity Boyce’s 


tract latter structure for its 
inclusi Biedl’s lesion. The fact that Boyce 
only trac hese columnar res the cervical region 
the cord, whi able trac throughout the 


that the 


vil 


constantly 


sensory cerebellar tract 
from the restiform body, and ough 
confounded with it. This tract not afferent 
tract, but the contrary all the evidence obtained this 
question points its being efferent tract from the nucleus 


whole the cord, probably 
system fibres one which new fibres 
| Ing added as levels mor und more caudally sit lated are 
reached passing through the and medulla. this 
hypothesis, nothing peculiar fibres 
derived fi } 1c pl lon t minatin in the ¢ ul 
cord, whi inter) iplion f the tract in the lower re 
of the medul] 1] lind ren ration of fibres to the 
lumbo-s Cl y | thi col l. The Most im} rtant objec- 
tion Boyce’s tract, and that which have 
deseribed longing the same system fibres, the 
fact that fibres originate system, 
while the ; no evidence that the tract I have met with 
decussates any point its course. 

pyramidal tract way derived from the pyramids 

indantly by th fact that ions both 
pyramids left absolutely intact, not the slighest injury 
CO} tl n 

(5) Fibres derived from the restiform body proper and 
oceupy peripheral region the medulla 
ing furth further caudally, not form descending 
and both infer 
} 


. 
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the cerebellum Deiters’ nucleus the medulla, 
has been contended Ferrier and Turner. 

(7) Fibres which degenerate after section this tract 
(with injury Deiters’ nucleus) have different course 
the medulla oblongata those derived from the restiform 
body. 


There Is an imndirect etferent ith mit ereb llum 


Edinger and Deiters’ nucleus. 
One the tracts met with after the lateral 


the spinal cord, through the sensory 


region the medulla corresponds closely and 
distribution with the afferent antero-lat tract Gower 
that highly probable that they are and 
ingly that the observations Mott and Auerbach 
correct this connection 

(10) Another afferent sys rat 


] 1.] 
velin S probab th I ed 
M tt as a aistin } t ol -lat f G 


12 SO too venerat d i en 
svstem pass in both poste ror iongitudinal bundles to til 
quadrigeminal region the mesencephalon after 


Deiters’ nucleus. 

(13) None the degenerations found aft section 
Edinger’s direct sensory cerebellar tract can ascribed 
the severance fibres this tract, but all appear depend 
concomitant injury Deiters nucleus. 

(14) Injury the posterior column nuclei 
for none the degenerations met with this inquiry, with 
the exception well-marked degeneration the arciform 
fibres the opposite inter-olivary layer with consequent well- 
marked degeneration the fillet and degeneration fibres 
passing the restiform body the cerebellum. 


which related the fillet its cow quadri- 
Patrick. 
(11) After injury Deiters’ nucleus, tract degenerated 
fibres can traced close association with the opposit 
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tomicrograph which were taken 
thers Mr. Fleming 


for 
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lateral reg the medulla oblongata (L) produced 
by means D nerated fibres, stained black, are seen in tl 
fillet immed yposite pyramid. The inferior olive (O) 
11 ip ) al lutely int " 
Fic. 2 t which d after a lesion such as that 
which tinu band the cervical 
f t lf 1 which 1 t p nicrograph was tal 5 
I f tion, t tuated ntrally (A-L) and the 
( ry ro-! ul 
the cord 
Fic. 3 rraph of t part of 
! | With ¢ t n ft cervical 
t l igu 2 1 3 were 
} 1 t torm | i 
(R 
p whint neure 
Fu (I a ca \ t icleus of Deiters wi 
red f l ; with the medulla obl ut 
Fia. 9 \ p 4 iph ot the tract fd nerated fibres which 
ilt from that represented One darkly stained 
and of d t ; Seen occup \ lerable area of the 
formatio ret between ling root the fifth nerve 
lt ! \-L). Other degen ted fibres ar 1 passing on th 
tral a x 1ucleus (VL.) to reach t posterior longitudina 
bundles (P.L.B.) 
'The figures are from pho || 
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10.—A photomicrograph show the distributi 
fibres the upper cervical region the spinal cord 


figure they occupy both anterior columns (A), 
the antero-lateral region the cord one side (A-L) 
11.—The efferent fibres which 
dinal bundles aft 
Fia. 12.—The 
bundles after the 
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nd the periphery of 

the posterior longitu 
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Che fibres the crossed pyramidal 
conduct from the bral cortex 
I nt Oppo if 1d of th body. It 
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METHOD INVESTIGATION. 


Animals employed.—Inasmuch the direct pyramidal 


tracts form larger part the cord monkeys than 


lower animals (and the difference yet more marked 


case the anthropoid apes), had hoped and 
his inve stigation 
the operations 
these animals 
The same 
‘sults obtal 
taken applying 


Med 


x + 
experimental divisi 
4 
+1 ] 
was the method 


41 avad 
esthetised W 


a me dis 
trephine, aperture was made the thin 
occipital bone cove ing the vermis, and this 
enlarged and made continuous with the foramen magnum 
removing the bridge bone, which separated the 

The dura mater thus brought view was opened 
its whole length, and the cerebellum, lower part 
medulla oblongata, and uppermost end the spinal cord 
well exposed. The fourth ventricle was then carefully 
opened. The posterior median fissure could now seen 
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ittempted at 
1 
ionkeys. But 
le Consequent 
4 
F not live to the 
2 » dog only 
July 18, 1896, allusion was made experiment 
monkey which apparently gave positive results. 
: seopical rat in that case, 
howev r, ShHoy 1 tl to be i omplet 
The 
The dogs ether all cas 
except the first, chloroform was used. 
was the animal allow to recover from the anmsthetic 
A ry Was in very 
case. 
The skull opened over both-excitable regions 
the cerebral hemispheres opening the 
All hemorrhage being arrested, the flap kin was replacec 
order keep the cortex warm progress the 
ensuing part OI the ¢ ypernment. 
d lhe are of the atlas ani were Xpo l by 
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extending down the cord from the point the calamus 
criptorius, with the columns Goll standing out promi- 
ich side of it. The Ce rebellum was raised 

neurism needie and the lower part 

exposed view. von Graefe’s 

the middle line just 
nus and thrust 
he al rior surface of the 
carried in the 

medulla, and part 

point 

ventral 

as 

into 


Lo unst the 


occipital bone, 


and opening 
dura mater 


expose each 


ibility ot the 
timulation the facial area. 


one next proceeded systematically 


imulate the motor area all its parts, and note what 


were obtained result such stimulation 


Finally, the animal was killed, and its brain removed 


with the upper part the 
The relative accuracy the division the 


spinal cord for subsequent 


examination. 
decussation was ascertained macroscopical examination 
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blu flat and pressing 
tl I Surtac {f the | | of the vertebrae 
cas one fortunate enough strike the 
ld] ni tery | une longitudinally 
led ife alone ised hout. 
f) A ta t animal ¢ bi tithing, but was 
1 } ! tificial tion for about ten 
nut 
7 \t tol Wiis cain t ! 1 to the cortex 
t t] earvier part ol th CX] 
le the cial sulcus a 1d 1} i@hbouring Cyr, 
tex was ascertained 
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the medulla the time and subsequent 

examination transverse sections the same. 

the following experiments make reference 
those which, owing death the animal from 
hemorrhage, shock, inexcitability the cortex, 
very incomplete division the decussation, the result was 
valueless. Unfortunately, owing the many difficulti 
the investigation, much work was lost accident 


this nature. 
No. Mesial Section. 
this case, the incision passed longitudinally down 
left pyramid and divided all the fibres going from 
hemisphere the half the while the din 


those fibres which from the left 
the right side of cord, Was incomp! te 

Movements the opposite hip 
obtained from stimulation either cortex 

Flexion of the right fore-limb at thie 
obtained from the left 


movements could obtained the left 
lation either corte: 

No movements of the trunk id b tal i, 
were there any the the 


the excitation. 


No. Secti 


dividing the decussation. 

Movements obtained.—Fl f the opposit 
obtained from excitation either was 
on the Wo sides. 

tl ink, 01 of the same side of the bod 5 the citatl 


No. 3.—Mesial Section 


The incision passed down the outer side 


7 


pyramid. divided all the fibres going the 
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hemisphere the left side the cord, but apparently few 
those going from the left hemisphere the right side 
the cord. 


Movements obtained.—Flexion the opposite hip was 
btained excitation either cortex. 

Flexion the right fore-limb the shoulder was 
btained stimulation the left cortex. 

the left 


fore-limb were obtained, 
r of the trunk, or of the same side of the body as the 
timulation. 
Mesial Section 
The incision passed down the outer side the left 
and was that very few motor fibres were 
vided. 
movements were ob- 
ned all four limbs. include this faulty experiment, 
because only control observation, but also 
LUS Ul tail deviated to thi SLL side as the cortical 
just above the leg area each side 
le rpertment No. 6). 
N ) 


Mesial Section. 


median and divided the 


decussation 


the hip, ankle, knee 
side resulted from stimulation the 
pposit cortex 
men were obtained the fore-limbs, the 
(including the tail), the same side the body 
the cortical excitation. 


passe ry 
und divided th 


ction. 
The 


slightly 
middle lin 


ve) 
ull 


right the 
decussation completely, except 
fibres which passed from the left cerebral hemi- 
sphere the right side the cord the lower end the 
incision. 
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Movements obtained.—On stimulation the left cortex 


slight movement the right fore-limb digits was obtained 


This was, however, soon lost. 
Flexion the hip, knee, ankle and toes was obtained 
side. 


stimulation of the opposite cortex on en 
The tail deviated to the same side as the « ‘itation 
trunk movements were obtained 


No. Section 


INCISION Was Ine dian and con} cl aivided 


The 
decussation. 
Movements obtained.—The only movements obtained 


this animal were slight flexion the toes 
to the same side as the excitation i} | I 


4 4 
tail was more marked to the 
No movements were obtained of the fore-ln 


The incision was median and completely divided 


decussation. the lower end, however, 


right and 
fibres of the direct pyramidal tract on that 
Move ments obtain Shicht the 


obtained the right side, but movements 


excitation the opposite cerebral cort 
The tail deviated the left stimulat 

cerebral cortex. Nod viation to thi right could b Dt: vo 


trunk either side. 


No. {) Mi sial Ne ction 


incision was median for the greater part 


The 
length, but deviated slightly towards the left the 
end the decussation, and few fibres the upper 
the decussation passing from 
the right half the cord escaped division 


1e left cerebral hemisph 


Section 
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Movements the left cortex gave 
well-marked flexion the right hip and knee, slight flexion 
the left hip, arching the trunk laterally with the con- 
cavity the left side and deviation the tail the right. 

the right cortex gave slight flexion the 


ankle and toes, and deviation the tail 
vements of the fore-limbs were obtained. 


No. 10.—Mesial Secti 


ObDlque SO that 1t 
left pper end, while the lower 
slightly the right direct 
upper end the 
the cord 


, nip, ALICC 


right 


no moveinents oO 


cortex, while the tail deviated 
‘bation. 


Movements 


Mesial Section. 


The incision was median and completely divided the 


decussation. 
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left hip, k 

en- 
on 
pea 

slight tlexion and ankle the right side, 

contraction back muscles that the trunk 
Was arched tatel lly with its ¢ yncavity to ft 1e right. 

the right cortex gave extension the hip, 
knee and the right side. movements were 
obtained the lett side. 

No. 11. Vestal Section. 

The incision was median and the decussation was com- 
pletely divided. 

Move ¢ of th hip, kne unkle 
and toes was pl xduced on each side by ‘citation tf the 
side as tl ext 

There were the trunk the 
fore -limbs. 

No. 
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Movements results were precisely the 
same those the last experiment, except that 
movements the tail were obtained. 


REMARKS. 


There considerable uniformity the results obtained 
the above experiments, although No. and 
No. 10, appear anomalous many respects. 

cases 11, and the incision precisely 
carried out the conditions. No. went farther, 
inasmuch the only tract left intact was the direct 
tract one side. none these cases was 
any movement obtained either the fore-limbs the 
trunk. the other hand, flexion was obtained, the 
opposite side that the excitation, the joimts the 
hind-limbs all the cases—hip, knee, ankle, and toes 
three, toes only two, hip only one. 

In three of these cases there was deviation of the tail 
the same side the excitation. riments and 
are also accordance with this observation; while 
anomalous No. the tail deviated the opp side 

all the other experiments, except No. the crossed 
pyramidal tract was completely cut off from one side 
body nly and all these cases the results for that 
are accordance with the above observations. 

The movements obtained the limbs were 
powerful those dog where the pyramids are 
untouched. this not merely due shock 
shown facts observed No. and several 


unpublished cases. some these the medulla was 


untouched. all such cases the movements the limbs, 
obtained excitation the cortex, were quite powerful. 
importance attached the fact that flexion 
rather than extension the limbs was uniformly ob- 
tained; because the former movement much more 
readily brought about excitation the cortex than 


the latter. 


longitudinally divided; but the pyramids were absolutely 
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(1) The number fibres (channels) the direct 
pyramidal tract does not appear the same for all 
individuals the same species. 

Nearly all the fibres the so-called direct pyramidal 
tract ultimately cross the opposite side the cord. 

Its fibres convey some the impulses 
cortex cerebri the hind-limb the opposite side. 

| A fe V fibre S re main on the Saline side of the cord to 
supply the tail muscles that 
The direct pyramidal tract conveys impulses 
the fore-limbs the trunk 


METHOD EXAMINING FRESH NERVE- 

CELLS; WITH NOTES CONCERNING THEIR 

STRUCTURE, AND THE 


JOHN TURNER, M.B. 


Assistant Medical Ojjicer, Essex Lunatic Asylum 


since Nissl introduced his method staining the 
chromophilic material the nerve-cell methylene blue, 


considerable doubts have been entertained, least 
whether the appearances ob- 
served were not artificially produced during the somewhat 
severe processes through which the section had pass 
preparing and staining. Dr. Robert Cook,' modifi- 
cation the method which neither alcohol heat was 
employed, did much remove the doubts entertained 
the genuineness the chromophilic material considered 
constituent the normal cell structure; still, his method 
involves the freezing the cell and its fixation osmic 
acid, Recently, Dr. Mott has expressed the opinion that 
the rod-like and granular arrangements seen the cell 
Nissl’s preparations might due coagulation the 
alcohol, the principles the cytoplasm. 
That, however, the appearances here referred are quite 
genuine, and exist such the dead cell, unaltered 
reagents, can with certainty shown fresh 
cells the following way. 

small and thin slice cortex placed direct 0°5 
per cent. watery solution methylene blue (Grubler, B.x.), 
and left from three twelve three hours suffi- 
cient, but the pieces harm after twelve hours’ soaking. 


Annual New York State Hospital, 1894. 
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from 


When ready portion removed with scai 
the surface the piece, through the whole depth the 


cortex, the smaller the piece the better. The fragment 
laid slide and covered with drop solution 
(the Farrant not essential—water with the for- 
mer the preparations keep longer), and covered with cover- 
glass, and gentle, uniform pressure, made with two mounted 
needles, spread out the fragment, veral parts 
maintain, far possible, their relative position 
another. 

slide removed stage the microscope, 
flattening out done mounted needle, 
cells meanwhile through half-inch objective. 
are 
preparations 
be preserve 1 for a few days lor al kKiered sharp 
the film Is p is 
just too hot bear the back this means 
quicker than 
(Fig. 2 wa phot Wi peel prepare 
two years 

colour (pink artificial has faded, and 
the blue cell stands Lurply a aul Ct al ) colourless 
background. 

the 
cells their original con on, and unaltered any re- 
agents (beyond the artificial colouring). true estimate 
their size formed, and the intimate structure the cyto- 
plasm clearly seen. Pigmentation, when present, dis- 
tinctly shown; generally light yellowish green 
colour, light brownish red. Sometimes the cells 
(especially the giant pyramids the motor region) are enor- 
mously distended with it, that they bulge out more 
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than their original size, the collection pigment being 
larger than the rest the cell. The pigment most usually 
deposited the base along one side the cell, but may 
intervene between the body and apex, apparently blocking 
off completely the former from the latter. 

The nucleolus darkly stained and sharply the 
nucleus does not show except certain pathological con- 
ditions. One observes the great elasticity the cells; with 
pressure the cover-glass, their long flexible processes bend 
about all directions. The body spreads out 
stands considerable squeezing, returning its former shape 
when the force removed. senile cells, and those altered 


disease, this elasticity often lost, and 


pressure will part the processes: from the body and cause 
the latter to break up 

The shape the cells seen very different 
different cases, those from young subjects, are angular 
with : 10 or more processes, while those from the old or 
degenerated are globular and with few perhaps 
speaking now the pyramidal cells the third and 
fourth layers frontal and motor cortex, and the large 


scattered the occipital cortex. 

the condition which has been termed 
sclerotic degeneration, which the cell appears shrunken, 
intensely stained, and and considers 
produced the action hardening agents 
under circumstances not well However, that 
this appearance and condition does occur certain patho- 
logical states, and not due artificial means evident, 
such cells are met with the present they 
generally appear small and badiy shaped, and are tough, 
very considerable pressure the cover-slip being required 


I 


to break them down. 


The chromophilic material exists normally the body 


the cell the form short, thick rods, triangular and 


spindle-shaped bodies, and the more interior parts 


Rivista Pathologia Nervoso Mentale, Aug. 1896. 


Quoted from Dr. Robertson’s Abstract, Journ. Mental Science, July, 


1897. 


XUM 


~< 


a 
| 


XUM 


XUM 


XUM 


XUM 


~_ 


shrunken appearance fresh 


METHOD EXAMINING FRESH NERVE CELLS. 453 


the cytoplasm irregular ill-defined masses; the apex 
and processes somewhat slender, often spindle-shaped 
threads with their long diameter, corresponding that 
the process. These threads are from 
arrangement found among the cells (presumably 
this respect normal) the brains those dying with recent 
and less extent those whose mental symp- 
toms have been longer duration, but which gross 
degenerative changes have not taken place (see figs. 

indication morbid change the breaking 
the threads the processes into series small 
cubes, which, however, are still linearly disposed 


see figs. and 10). 


apparently early change (see fig. 11), least found 


cells whic other respects appear 


senile and certain prol degenerative 
ditions advanced general paralysis) common 
find the material arranged the form 
rather regular granules distributed sparsely through- 
out the cell and s,in which lon 
any threads (fig. 12). 

In a Iva eral Pararysi on solnetitn probably 


film film from parts 
. 1 

the cerel may examined, all with negative 

result. In ; ca tne lls often in rather deeply 


and diffusely, and are tough and difficult 


the condition that Luearo refers to as sclerotic. 


7 
material stains and homo- 
and cecdingly fragile, that almost 


processes, ana royin contour the cell 

such cases nerally finds the nucleus well defined, 
+] 

rather deeply stained, round, oval, with 


rounded edges; but although may found have 


Ageregation veral particles into large masses also 
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ever seen the cells the cerebrum. The appearances 
just described are sometimes found advanced general 
paralysis (fig. 8). 

the Purkinje cells the cerebellum the chromophilic 
material scattered uniformly throughout the cytoplasm, 
the form short rods, triangles, granules, but 
certain morbid conditions common find 
tion around the nucleus, while the remainder the 
contains little none. This appearance 
described Dr. Fleming the cells the 
anterior cornua rabbits and dogs after ligature the 
sclatic nerve, ete. 


her very faintly not all 


The processes stain elt 


except with certain pathological conditions thus, those 


senile cells, stain often densely. 

The cerebelluin on account of the more or less uniform 
size its elements favourable site from whence 
obtain S} Wm) Ls for a comparison of fresh and hardened 


} 1 


The shrinking the cells and their processes 


eal 


presumably marked degenerative processes have taken 


amounts about one-third the original bulk, 


BRAIN, vol. xx., Nos 

modified method have found good results, 
and as it is far simpler than the original process, may be worth while to 
describe it: Small, thin thick) brain are placed 
absolu where they remain 24-36 hours, care being taken that each 
lies perfectly flat and not in contact one with another. The alcohol should 
be cl red twit r three times as soon as it becomes turbid. The } ire then 
solution of methylene blue B.x. They remain ip lution all night, 
standing the bath, which kept The following 


morning the pieces are removed from the staining fluid and put into absolute 
which changed once twice during hours which they 
remain they are next wiped and transferred chloroform, where 
they remain three hours, and are then put into melting point 
52° C., where they remain 3—4 hours. essential that they passed 
through two lots paraffin, otherwise they will too soft cut satisfac- 
torily. The sections are examined either immediately after removing the 
from them, or, better still, after they have been fixed the slide 
capillary attraction. the former case they shrink removing the para- 
ffin, but the latter they expand. fixed they must flattened, and the 
surplus water removed from the slide quickly possible, abstracts 
colour from the section, and they must thoroughly dried before the para- 
ffin washed out. these instructions are carried out they keep well. 
Sections prepared the above manner may subsequently stained (on the 
slide) Beneke’s method for showing neuroglia structure with good results. 
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senile and otherwise degenerated cells nearly half. 
This probably due the dehydration the section, 
the supposition being that the latter the cytoplasin 


largely occupied some watery matter which the alcohol 


removes. variation indeed noted the size fresh 


cells, between those of the young and recent cases and 
the old and degenerated, the following table show 


But, in all cases, the latter ll contradistinetion Lo 


hardened cells retaim then plump nd hnevel aur 


shrunken. The processes also which degenerated cells 


after hardening appear attenuated and darkly stained, 


not the fresh state, beyond the taking more colour, 


show any marked departure from normal condition 


regards calibre. 
This shrinking cells with alcohol, 


abnormal conditions produces vacuoles, which are 


met with fresh state either the nucleus, 


and are with great probability artificially 
dehydration. Nevertheless, they are valuable sign 
pathological state the cell which its 


altered that contains excess watery matter. 


No. the table was instructive case regards 


the formation vacuoles. The cerebellum was very firm 
and with fresh films few Purkinje cells were seen. 
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l | 64 7 0 le m Many year 

2\F 69 i I) ful 

5 | M. 15 :7 Gren paral Wit 1a 

G | M. 0 Adva d ly Some year 

8 | FP. 17 17 ( Many years 

9 | M. 15 10 Cl l ul 

1 F 10 Chro ! [wo ve 

11 | 20 8 Acute m R nt 

12 | F. 0 52 \dva l | y O i 

13 | F 3 5b 1D \cute 1 \ few w 
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Hardened preparations showed great increase and promi- 
nence the radial fibres and layer large 
tissue elements the region the Purkinje cells giving 
off fibres running straight upwards the cortex; only 
few Purkinje cells remained and these were small, sur- 
rounded leucocytes and often contained large round 
oval vacuole diameter). None were seen 
the fresh cells. 
The study the intimate structure the 

revealed Nissl’s process the greatest 
the pathe logy of the nerve cell. It already allows u 


observe changes which were formerly quite beyond our 


and doubt will the future, when the more 


nature the chromophilic material known, 
aid our efforts understand the meanin 


Its importance the pathology 
hardly over-estimated 
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woman (,'; oil, ocular). 


and well- 


Giant cell, 
Occipital cells with pale cytoplasm, no chromophilic matte 
defined dark nuclei; man, age 63. Chronic mania. 
Upper cell fig. more highly magnified. 
\pex f lin 6, show nentation of chrom philic threads. 
| nd pex f Ll; thy d l pex. 
ric. 12. 
VOL. XX. 


(NON-SUPPURATIVE) 


ALFRED WIENER, 
sand Mental D 


THE two distinct 
the same individual, with complet 
attack, and with quickly fatal result 
including report the 
brain and the membranes. The 
still its infancy. 
many the cases which heretofor 
cated meningitis, were cases 
great similarity the clinical 
diseases. recent monograph upon 
Oppenheim admits that the diagnosis 
seldom established with any certainty, 
say, that diagnosis this dis 


H probable one. It was fornx rly b heved 


disease was present fatal issue was inevita 


the patient recovered, all probability had not 


Leichtenstern, Fiirbringer and Oppenheim, have shown 
the fallacy this view. 

contra-distinction the polio-encephalitis Wer- 
nicke, which due multiple punctiform 
the region the nuclei the eye muscles, the walls 
the third ventricle, the central grey matter the 
the fourth ventricle, and the aqueduct Sylvius, 

before the American Neurological Association, Washington 
May 1897. 
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2 {<liunct Professor of Nervo 4 \ > Yor 

(From the Clinic of Prof. B.S ) 
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there the form described 1890, and 
Leichtenstern and Furbinger. This form 
showing post-mortem examination, con- 


lition, with capillary hemorrhages scattered here 


there the hemispheres, centrum ovale, the basal 


these two types will differ, 
ocalisation the lesion each, 
the brain axis. Again 

both forms occurring 

diseases, ulcerative endocar- 
other toxic infections. li is 

only different forms 

rted which 

ist, Which 

The case 


nschrift, 


Il ‘tWo cases) 


Putnam’s 
thus prevent confusion 
Influenza bacilli have been 


report this 


and nine months age when 
time the Dr. Sachs. This 
\ugust, 1893. The history given that 
ime ‘ne mother the little boy, was that had fallen down 
cellar striking the stone steps with his head. 
When was picked did not appear any the worse 
oft for his fall. This happened three weeks previous the time 
that was first brought the clinic. visible injury was 
apparent the time. the same day the accident, the 


The clinical symptoms 
nsequence the peculiar 
their etiology likewise the 
hey often do, after infectio 
ditis, 
the same disease. 
combination the sympt 
tainly very materially 
Freyhan published the Deutsche 
1895, N 1s particularly good examp! 
Infectious diseases seem play very role 
have lately observed, 
the possibility its 
between and meningitis 
Nauwerck 
paper 1s as follow i 
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child played with his brother and sister, and nothing was noticed 
its behaviour excite any alarm. the following day the 
child began become fretful and peevish. the third day 
began exhibit tendency destroy things general. 
tore his handkerchief and even the dress that wore. 
the fourth day difficulty his speech was noticed for the first 
time. The child also began totter and fall. the fifth day 


speech was much worse and the child could longer 


was becoming more and more drowsy and cried very 


the evening the sixth day convulsion took plac 
was times constant state stlessness 


with stupor and screaming attacks. 

distinctly lucid intervals. Such was the history 
mother, and examination the followi 
brought out Father and mother both living, 
healthy although somewhat ill-nourished; father 


J 


maker, mother has had chorea when girl, otherwis 


and 
oldest girl has had chorea. There have 


was the fifth child, term and witl 
labour. talk and walk the usual time, and was 
perfectly he thy and well up to the time when he met with th 
fall. examination found well nourished child, 


walk talk and constant state restless activity, tossing 
itself first to one side and then to the ther, moviny its | 


forward and hackward, erying very nucn nd a oOling 


stantly at the mouth. ild would 1 } itt mi} 

showing that still possessed power move its limbs, but only 
present and exaggerate don both sides efl wert 
also exaggerated. Sensation was normal Leit 
also appeared somewhat more affected tha side. Child 
paid attention when spoken to. When strong light was 
held before its eyes, it ide i ve 
when the child was watched was noticed that the eves 
moved all directions. Pupils responded accom- 
modation. paralysis paresis the ial ves was 
observed. Urine was free from Pulse 


varied between 60, 


alternating 
family history regard any neurotic int negative. 
family consisted when all were living sev four 
and 120; temperature was intermittent 
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type. The child was seen and examined several occasions 
after the first examination, but change was noticed its 
condition until December the same year when gradual 
improvement began set in. February the following yea 
the child began walk again. Speech showed signs 
returning until March. The child first began utter words 
gradually its vocabulary increased, sentences 

again, that the end six months the child 

restored t rmel good health. 


several occasions and always with 


ver and diphtheria 

From September 

its reports from schoo! 

take great pleasure 

child complained 


wnd back, besides this there 


running 
anxious and 


or ten day 5 


attack, brought once 
child was sent home, 
was advised and 


23, the fourteenth 


vere convulsion, 


s of the mouth, 
and retracting 
the arnis and 


legs were frequently noticed, probably little more the left 


side than the righ would make attempts get out 


bed, and had restrained; the head was again being tossed 
all directions. the 24th another severe general convulsion 
took place. the 26th several convulsions occurred, and the 
stupor which followed was now more complete. Pupils 


4 +] 1_] 
result 
The child perfectly well until the spring 1896, 
vhen suffered from attack 
did not have see during 
stand that the child made good 
December the child attended school 
re bes tine ld seemed 
ere pres t catarrhal sy1 ptoms 1 its nose and throat. It 
sy, and contrary its for delight being 
ible to attend sci lL, it Was now inclined ithe to stay at home 
about and the same time 
continued this growing worse each day, until finally 
the mother that the child was again drifting into 
hI } ‘ 
state which the first 
+ " + + + ry’ 
th ougcn stic course ot t 
out, but was noavail. 
day lness, the child had then 
l il wed ot deliri lin, with st ipor and lucid 
intervals. ‘There was again the constant drool 
the child had the habit protrud 
tongue. the various muscle 
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examination were unequal, left smaller than right, and 
response light. the 27th there was delirium, stupor, 
coma, convulsions and finally death. Temperature during all 
this time was again irregular, and the pulse was constantly 
rapid. proper examination the optic dises could made. 

Autopsy.—This was made ten hours after death. found the 
abdominal organs perfect condition. Thorax normal, except- 
ing slightly lungs, and congested appearance the 
upper respiratory tract. The heart was normal; the skull was 
symmetrical; the diploe was thick and over the left 
and right parieto-occipital regions. Inner surface skull was 
perfectly smooth: the superior longitudinal sinus contained 
parietal thrombus. The dura mater appeared normal 
macroscopic appearances; its inner surface was smooth and 
shiny, was thickened. The pia could stripped off 
patches from the cortex. the bottom the some 
difficulty was experienced detaching it, and often pieces 
cortex would come away The lateral ventricles contained 


only very small amount reddish serous-looking The 


choroid plexus was filled with blood the ependyma was smooth 
the third and fourth ventricles and t] cerebellum were of normal 
macroscopic appearances. Several cuts were made through the 
brain substa Ice, sho. ing it to be m rkedly hyperwm and it 


The whole brain was placed 


] f nad t 
some place S soit and adema 


Formalin harden and then for further examination. 


the pia were markedly congested and filled with blood. Here 
and there were small hamorrhagic infiltrations. There was also 


noticed an abundant pi xluction of cells some what r sembling 


the cells which normally coat the surface the pia. Besides 
this, a reticulum of very fine tibres cove iF the entire surtace 
of the pia, \\ ( app a l to be fibrinous. This was the : ppe ar- 


ance the pia when str pped from the cortex. some places 


on cross s I it close ly adhe rent to the cortex, 
and presenting the same pathological picture above deseribed. 
Pieces of cort Lane from tl hemispher ie and sections made 
from the basal pons, and medulla, all show very 


characteristic picture. There were many dilated and 
(fig. 5). The walls the blood-vessel, both veins 
and capillaries, are infiltrated with round cells. The intima does 
not appear affected. The media and adventia coats seem 
bear the entire burden. Along the walls the 
and the perivascular spaces, numerous wandering leucocytes 
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Blood-vessels filled with blood and their walls infiltrated with round 
: 
Small hemorrhage with round cell infiltration. 
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Ruptured blood-vessel. Round cell infiltration, 


Pia stripped from the cortex. Fibrinous mass covers the entire surface. 
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can seen, together with red blood cells (figs. the 
region the third left frontal convolution (fig. 2), the anterior 
extremity the first temporal, and the olivary body the 
region the twelfth nerve, capillary could 
distinctly seen. necrosis tissue, nor actual destruction 
nerve elements was observed anywhere. regard the ganglion 
cells which were examined after the method Nissl, found 
that those which were situated the neighbourhood 
rhages and very much diseased blood-vessels would not take 
the stain very readily. Some looked swollen, and 
that neither the nucleus nucleolus could recognised. The 
whole appearance resembled the picture which we recognise as 
cloudy swelling (fig. The peri-cellular spaces were 
enlarged. Although several sections were stained for the pur- 

] 


pose bacteriological examination, results were 


obtained. Such were the pathological changes present this 


acute process the pia and the brain 
substance, with tende) toward capillary hwmorrhages. A 


picture which 1s how tan iliar to us and which we r cognise as 


Let review the clinical features this the 
light these pathological facts. 

perfectly healthy child, years age, meets with 
accident falling down stone stairway. the follow- 
ing day symptoms gradually begin appear, and the end 
week the child has from convulsion, lost its 
speech, and cannot walk; mental condition seriously 
affected, the child is restless and peevish, there are attacks 


ol secre amin 


alternating with stupor, irregular tempera- 
ture, and pulse one time slow and other times rapid, 
but time irregular. appears not much 
loss power the awkward use the same. 
The constant tossing the head from side side, and the 
occasional grasping the same with its hands, suggest the 
sounds. paralysis the cranial nerves was observed. 
Urine was free from albumen and sugar. Optic and 
pupil reflexes were normal. Patellar and superficial reflexes 
were exaggerated. Such array symptoms were 
naturally inclined believe, when saw this child for 
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the first time, due meningitis the convexity, 
following trauma. The child gradually began improve 
and was well again the end six months. the 
following three years, with the exception attack 
scarlet fever and diphtheria, the child remained perfectly 
well. developed physically and mentally the same 
degree other children the same age. Suddenly one 
day began suffer from catarrhal symptoms the upper 
respiratory tract, and began complain and present 
picture resembling almost exactly its previous attack. The 
child now rapidly developed the same symptoms which 
had suffered from its first attack, and three weeks the 
disease proved fatal. 

With rega the etiology the first attack, would 
appear that although there was nothing present post- 
mortem examination show the effect resulting from 
trauma upon the skull, its membranes, nevertheless this 
first attack and the trauma must have been very closely 
associated with each other. Within twenty-four hours after 
the accident, the first symptoms appeared. The clinical 
picture that followed closely resembled that the second 
attack the autopsy proved that the second attack was due 
acute ence phalitis. 

That the child inherited ndency neurotic troubles, 
apparent from the presence chorea the mother and 
one sister. Taking these facts into consideration, 
need not hesitate attribute the first attack, not directly 
least the injury preceding it. Cases 
this kind have been reported Mauthner, Birdsall and 
Dinkler. somewhat loss account for the 
second attack occurred, however, time the year 
when influenza was epidemic New York. This child 
began suffer with catarrhal symptoms the upper res- 
piratory tract, and its general condition suggested the 
possibility attack influenza. Again this child 
having had one attack encephalitis, was naturally pre- 
disposed this disease. This child was also beginning 
attend school, and was subjected the first mental 
strain. 
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attached the cortex. with round cells 
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Diseased ganglion cells the cortex, showing the cloudy swelling. 
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regard the pathological condition found, not 
think necessary into details. thoroughly explains 
the clinical picture which was present. Before concluding 
let direct your attention one especial feature this 
case, the involvement the This has been found 
the cases Leichtenstern, Eisenlohr, and others. 
condition which they found was one and infiltra- 
tion this membrane, whereas own case found 
picture which very closely resembles the condition found 
fibrinous pleurisy. not prepared present dilate 
further upon this pathological fact, and wish therefore 
defer further comment. 


I wish to express ny indebtedness to Dr. B. Sachs for 


the privilege reporting observations upon this case. 
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FURTHER NOTES GRANULES. 


ALEX HILL, M.A., M.D. 


two papers published this journal (Part 
described form which had not hitherto been 
recognised the cerebellum. These granules are carrot- 
shaped, th apical process, usually single, but occasionally 
bifurcated, tapering, bearing few lateral branches. The 
nucleus lies the thick end the cell. nerve fibre 
attached this end. The cells are the 


same siz the well-known round which were 


have found these cells the rat, kitten, puppy, and 
hedgehog. Judging from the closeness with which they 
appear certain patches chrome-silver preparations, they 
must extremely numerous. They are not limited the 
are present all three layers the 


but 
cortex the cerebellum. find also many other 


parts the central nervous system. 
the granule the cerebellum they are 


two kinds, judged the course their axis-cylinder 


Granules which the apical process 


directed towards the fibres the arbor and the axis- 


processes. 
cylinder process towards the molecular layer. These granules 
are usually inclined acute angle the 
tapering, apical process enters the layer fibres the axis- 
cylinder process passes vertically outwards, pierces the sheet 
cells Purkinje, and bifurcates the molecular layer 
the same manner the corresponding process round 
granule. Carrot-shaped granules, which the axis- 


cylinder process centripetal 
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the molecular layer also, the granules are two 
kinds: Carrot-shaped granules, disposed tangentially, with 
axis-cylinder processes may traced for considerable 
distance. interesting notice that often the axis- 
cylinder processes neighbouring granules run opposite 
directions, the one the right, the other the left. 
branches rare cases loops back upon itself close the 
granule. (b) Granules placed vertically, with their apical 
processes directed towards the cells of Purkinje, their axis- 


cylinder proce Ssses Ct ntrifugal, vic In Cases 


which centrifugal (a) the axis-cylinder runs vertically 


outwards and bifurcates; other cases (8) inclines 

detailed the various carrot-shaped 
which have found, the cerebellum, 
but other parts the central nervous system also; the 
meantime the two photographs with which 
notice illustrated will remo any uncertainty 
character of the cells, or any d rt s to their dissimil rity 
from every type cell hitherto 

Photograph A obj 16 ‘th, Oc. 1, came ra 
metre) shows group granules lying the middle 
the molecula *laye [t will be noticed that the axis-cylindei 


to the left. The cells of Purku vere not stammed, but the 


are dimly visible. cell Gol the 
the picture. The section was the 


the molecular layer. Their ipical proce ses are directed 
towards the cells Purkinje, the position which just 


processes run tlmost 


recognisable 


tangentially. 


STUDIES THE 


investigations have now our studies 


pursuing these investigations have had 


consider certain questions comparative 


epitome the work thus found necessary will, 


nal; and The fully formed astrocyte,” 


spick r-cell.” Two varieties of the astrocyte may easily 


be distinguished the on vith a small stellate body ana 


numerous long, sinooth, unbranched arms (the 


Andriezen), the other with short, rough, branched 


cesses Which give peculiar frosted 
found All these types co-exist the same aninal, 


either temporarily permanently; only two 


found. But the ependyma cell present every instance, 


Being part thesis for the Degree Doctor Medicine, Edinburg 
University, July, 1897. 
paper read before the Pathology Section, Annual Meeting 
British Medica! Association, Carlisle, 


year since roughiy sketched the first results 
second publication appears justifiable. 
petition former statements will, however, 
be unavoidable if clearness of areuinent not to sulter. 
Beata think, answer th purpose ol this Journal better th 
detailed account. 
the widest sense the term, presents 
with method three great types The 
ependyma cell, with its single branched unbranche 
the former, but that longer lines 
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though may show signs atrophy the adult animal 
may the sole representative the neuroglia, the 
The amount branching displayed the 
processes of the ependyma cells and astroblasts dé pe nds, 
alia, the amount peripheral expansion which 

central nervous organ has undergone the process 

development. The presence minute hair-like appen- 
dages these processes appears stand some relation 
the absence myeline the areas through which the 
processes pass; thus, the chick the disappear 
vhen the medullary sheaths begin the same can 


well seen the spinal cord embryonic elasinobranchs, 


n the cord of the fr or, Where dendritic nerve-cell 
hite ‘olumn eral tracts of the rd of th 
(Acanthias vulgaris) the frog, 
ola are culated t convey thx lpression that the 
this tissue are passive, ‘hanical nature 


The spinal cord, being phylogenetically the oldest part 


central nervous system, always presents the neuroglia 


condition than the various parts the 

while the cord itself similar differences 

development this interstitial tissue may some- 

discovered. Thus—to take one instance out 

\ in th iit lrog tl contains ependyinia cells 

d astroblasts in various stages ol evolution, while the 
bral hemispheres the san nimal exhibit 

Ils nh hi ora 5 ha venel full ¢ Ss 

effect. man, too, these are shown 

t! degres of fib llation Lo which the neuroglia has 

ttained parts brain and spinal cord. But 
anticipate. For this last statement already touches on 

hist which has been opened 
Weigert’s great monograph the 

\\ sald ned t \ uld more correct] have sald 
-opened,” for already the 
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generally accepted view (based Golgi’s silver-impregnation 
method) that the neuroglia consisted feltwork formed 
the interlacing branches innumerable cells. 
method employed (maceration, picro-carmine) was too 
uncertain its results. The weight opposing 
was too great, the simplicity the conception and the 
silhouettes too 
eround. 1890 


wonderful clearness and elegance 
for his opinion gain 
that, means stain which was still 
trying perfect—and which therefore did not publish 

Ranvier’s and Weigert’s view was this—that adult man 


the neurogha fibres were not part the 


but wer differentiated from them; that th ippearance 
the so-called Deiters’ cells, short, was caused 


crossing of fibres on all sides of a small mass of nucleat: 


protoplasm, and that this illusion 
been kept stains, such nigrosin, aniline blue-blac 


and others, which were not sufficiently elective show 


difference between cell-body and method 
characterised as partie ularly hable to mislead it displays 
the cell-elements silhouettes, and not 


into the true 


objects, thus not 
fibre few years later, apparent 


] 
ermittin’g ah mMsigh 


Without previous knowledge Weigert’s papers, publishe 


an article in which he stated that it is ymetimes possibl 
under exceptionally favourable circumstances, see, 


last,in November, 1895, 


Golgi preparations, the 
through the cell-b uly At 
publish his monograph the Human Neuroglia, with 
description his method elective 
the results many years labour and patient study. 
aroused renewed opposition, and 


have 


Bemerkungen iiber das Neuroglia-geriist des menschl. 
Anat. Anzeiger, 1890, 543. 

ANDRIEZEN, The Neuroglia Elements the Human 
Med. Journal, July 29, 1893. 

zur Kenntniss der menschlichen Neuroglia 
November, 1895. 


Its 


put forward, principally Len- 
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and which may worth our while 
simply question the correctness incorrectness 
unimportant point; for Weigert’s view proved 
tenable, then normal and morbid histology will tend show 
that this differentiation the fibre is, would supposed, 
further and terminal step the evolution and develop- 
ment the neuroglia. But proceed! Weigert’s method 
stains fibres and all nuclei fine blue, leaving the 
protaplasm the cell-body unstained. for the true 
fibrous connective tissue, either remains uncoloured 
ssumes violet tint, according certain step the 
omitted not. The method itself many 
mbles Weigert’s well-known fibrin stain, and 
ipon this fact v. Li nhossek’s objection is based. He is of 
the staining reaction due difference 
ensity the glia-fibres from that the cell proto- 
instances support his view, the fact that 
fibres and other connective tissue are also stained 
the forgetting mention, however, that this meso- 
tic tissue receives distinctly different tint, and may 

unstained the action pure chromogen 


tions be omitted. Against the argument itself we 
urge the That the are very 

rply defined, that the transition from the density 
ell-protoplasm that the branch (or fibre) must 

exceedingly abrupt one, condition which, cell 

fibre (or branch) perfect corporate whole, would 


all experience. The fact that, 


stages certain pathological processes 


liferation the (see later), the 
the glia-fibre seen fade gradually into the pallor 
cannot militate against us; not 


permanent feature these cases, and must noticeable 
soine time other during the progress the differ- 
entiation. very hazardous draw conclusions 


Der Feinere Bau des Nerven Systems Lichte 
Unt 2nd edit., 1895, 186. 
Handbuch der Gewebelehre, 1896, bd. ii., pp. 148-150, and 
791.79 
‘ 
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the chemical physical similarity two bodies 
from similarity their response some one chemical 
chemical physical—a 


physical test; and such test 
staining reaction undoubtedly is. Kolliker enters 
more deeply into the question. first falls back upon the 
researches Ranvier himself, who was unable find 
the cerebral cortex such differentiated glia-fibres the 
spinal cord but consider that such differentiation 
the fibre from the cell probably represents the most advanced 
stage the evolution the neuroglia, and that 
there are phylogenetic differences the structure that 
tissue the various parts the central nervous system— 
that the central cortex, fact, than the cord, 
then can understand why Ranvier failed discover 
such differentiated fibres that locality. matter 
fact, they occur that region, Weigert has shown, 
but they are scanty next cites Golgi the 
latter had failed obtain what Ranvier had claimed 
have found, though employing the same method, and had 


remarked that folds in the disc-like body of the elia-cell 


could closely simulate the passage fibre over the surface 


of the cell body. Wi 1g rt has : lie ady answered both the se 


objections. first, clear, cannot urged 
Weigert’s method, and Golgi’s failure was probably due 
some difference the picrocarmine which known 
vary considerably its staining qualities. regards the 
second objection, Wiegert has pointed out that the blue 
fibres appear points transverse section, and that fold 
cannot appear dot under the like condition. 
would add that there reason whatever why fold 
protoplasm should assume deep blue tint, while the rest 
the protoplasm remains unstained. last objection, 
Kolliker urges that the short-armed astrocytes, with the fre- 
quent attachment branches vessel display features 
which cannot possibly explained, except believing the 
fibres and the cell body whole. so! 
But Kolliker must have forgotten—or escaped him 
gether—that Weigert does not claim, and never has claimed, 
for his method that stains neuroglia fibres; dis- 
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tinctly says (pp. and 50, loc. another 
possibility, and this—that many these cells are 
the whole sense the word, that they 
possess not fibres but protoplasmic processes. Such proto- 
plasmic processes, however, are not rendered visible with 
our and again—‘‘ There cannot now remain the 
slightest doubt that least the neuroglia corresponding 
the so-called processes’ Deiters’ cells the long-armed 
‘astrocytes’) true inter-cellular substance, possessing, 
that say, ‘nature connective,’ the morphological 


} 


meaning the term.” Having strongly urged all these ob- 


jections, appears have had misgivings, 


pounds theory which looks very like compromise, and 


assumes 


which way helps simplify matters. 
that the spring from plate disc which has be- 


come differentiated from the cell body, but still lies con- 


have seen that, from the point view function, 
the branch fibre the more important feature the 
lia-cell. must therefore distinct ad- 
ance that now possess Weigert’s method stain 
which not only elective, but which especially adapted for 
the study the distribution the neuroglia. 

not our present purpose collect mass minute 
anatomical detail from all parts the central nervous 
system. his monograph Weigert has demonstrated that 
the distribution the neuroglia the various regions 
follows certain broad principles, and has himself built ex- 


tensively this foundation, that any additions our part 


would necessarily lack system. some these general 
principles are some importance (quite apart from the 
correctness incorrectness Weigert’s theory) deem 
advisable touch upon them here :—(i.) There al- 


ways thick layer closely interwoven fibres beneath the 
epithelium lining the ventricles and the central canal, and 
this the densest feltwork found the normal 
rvous With very few exceptions the 
outer surfaces present similar concentration 
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neuroglia, but the feltwork not dense the peri- 
ependymal These laws hold good not only 
for the inner and outer surfaces the adult nervous 
system, but also for those which are present the 
and become obliterated the process development.” 
(iv.) medullated fibre separated from its 

ments should hke add that those parts 
nervous organs which are phylogenetically the oldest, 
play these glia-fibres the greatest profusion, 
substantia gelatinosa centralis. good 

also found the cerebral 

state that the branch 

protoplasmic and undifferentiated, 

method. Now, the cerebral 


large pyramidal cells which, accor 


development, displays practically 

neuroglia cells can demonst 
method. ‘he inference obvious; further 
favour this view will 
pathology the neuroglia. 

But the old 
profusion, does not any 
region specially well 
fibres belongs that All 
neuroglia defined Weigert’s law 
this; but the explanation which 
these structures will find better 


page. 

‘tails are profitless the sent instance, 
and would rather turn another branch medical 
science, and note the behaviour the neuroglia various 
regions under various morbid 


Anatomy and physiology owe many debt gratitude 


pathology, especially matters pertaining the nervous 


for pathological processes are not events out all 
harmony with nature, but obey the physiological laws 
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the organism. Are there any promises from that quarter 
the present instance? believe that wide field lies 
open for investigation this direction, thanks Weigert’s 
method field rich virgin soil that cannot 
more than turn few sods, and perhaps indicate where 
future workers may hope reap harvest. propose, 
this occasion, confine ourselves consideration 
morbid increase the neuroglia. 
region examined which the nervous elements 
are undergoing process destruction, there will found 
increase which differ their appearance 
the method employed demonstrate them 


thus, with they appear nuclei with small 


amount protaplasm round with van Gieson’s stain 
few processes become apparent while, with Lewis’ 
and aniline blue-black stain, they are seen 
richly branched, spider-like elements, with, may be, 
sometimes two processes att the walls 
vessel. These cells have times past been termed neu- 
ells,” spider (Jastrowitz), 

(Bevan Lewis), and were considered 
the second part his text-book, published only 
few years ago, and finds another advocate Bevan 
The mesoblastic and the theory will find con- 
sideration later. part the central nervous system 
will, diseased, present such elements some stage the 

rbid process. ‘They are, however, most readily studied 
the cerebral cortex general paralytic the early stage 


that diseas such piece cortex hardened, cut, 
and stained according Weigert’s instructions, these cells 
become ve ry distinctly visible : th nucl ar blue, the 


protoplasm delicate yellow (from immersion the section 

chromogen), and the processes various shad blue, 

follows :—The distal parts the processes are compara- 

tively thin, and deeply stained, but they approach the 

body one these spider-cells they broaden out, and 
Text Book Pathology,” vol. ii., part 576, seq. 


Bevan Lewis, Text Book Mental Diseases,” 1889. 
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tint gradually fades, merging gently into that the cell- 


protoplasm. very advanced conditions the disease, 


old cases other cortical lesions, such cells are 
seen. find nuclei plenty, and also quantities blu 


fibrils, which pass, however, over, under, and all sides 


the nuclei, without any sign transition into the cell-pro- 
toplasm. The fibres appear have become differentiated 
from the cell-body. All stages this process can seen, 
from that which the fibre has taken the faintest 
possible blue colouration, that which difficult say 
whether the fibre still part the cell not. Weigert- 
preparation, demonstrating the final result such morbid 
process, presents more fibres the diseased area than are 
met with there under normal conditions, but the new fibres 
differ wise from those found health. This process, 
its final result, constitutes clear that 
sclerosis effected the activity the same class 
elements from which the blue fibres the tissu 
have originated, viz., the neuroglia cell. this 
formation fibres—is, however, met with, not only 
regions which such fibres pre-exist health, but also 
areas naturally devoid them. the deepest 
layer the cerebral cortex. While not single blue fibre 
can found there the normal state, yet, under certain 
morbid conditions, felt-work becomes visible 
with Weigert’s method. Fresh sections, stained with 
aniline blue-black, reveal during earlier stages disease 
this layer comparative richness spider-cells, when con- 
trasted with the poverty more superficial 
gration glia-elements from the upper the deeper layers 
therefore improbable, not only for the reason given, but 
for another and important one, which will referred 
when discussing cerebellar sclerosis. The spider-cells, and 
the fibres derived from them, must have developed 
from cells which had not attained the stage fibrillation. 
All these regions, which have instanced this cortical 
layer, contain type other than the smooth, 


long-armed astrocyte,” Golgi’s method demonstrates 


But the blue-stained fibres represent the differentiated 
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branches the so-called long-armed astro- 
and such fibres can, under morbid conditions, 
formed regions which only the short-armed type 
prevails, and can excluded, then follows 
that the short-armed and the long-armed astrocytes belong 
the same class elements, and that Andriezen wrong 
fibre-cell true neuroglia 

small bushy variety mesoblastic 

efore that, whatever stage 

any region may have ad- 

very essential the process 

destruction nerve- 


the ghal nature 
within the central 
the cerebral cortex 
the basal 

cerebellum, various 

and medulla, 

every instance 

and not sign the 


is in all regions 


have now add that certain 


anatomical differences 


instructive, for they 

rosis not confused haphazard 

follows certain laws. our former 

instanced the spinal cord tabes lateral sclero- 
rse sections the white 

cut transversely, appear- 
tubules their remains 
fibre and nerve fibre run 

somewhat less prominent feature 

and are thickened, and that the 

denser and more plentiful than 
normal. The sub-pial layer neuroglia which these 
trabecule are prolongations, also appears become more 


elements. 
Weigert’s stain 
nervous syst i) We have al 
epilepsy and paral 
sclerotic condition 
cenerative d Lses f th 
trophic conditions the 
have found dentical 
prov ‘ation anny ther tissue 
far has been shown 
1] 4 
fundamentally 
the parts affected. 
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intervenes, Lenhossek had already noted. Thus, de- 
generation and sclerosis the crossed pyramidal tract the 
corresponding stretch subpial neuroglia may thicken to- 
gether with its while the nerve fibres the direct 
cerebellar tract remain apparently healthy. That overgrowth 
the neuroglial tissue does not first seem destroy the 
nerve fibres, find also mentioned Hamilton 
hemisphere due such overgrowth. 

The two directions, the horizontal and the vertical, thu 
taken the newly formed fibres, are identical with those 
followed the healthy neuroglia but while the horizontal 
disposition the fibres is, perhaps, more favoured 
normal condition, the development of loneit din ul fibres di 
tinctly predominates disease. What has been said 
columns the spinal cord holds good 
bundles nerve fibres the optic nerves, wher 
this condition perhaps found its simplest form, 
instance point. How can these facts accounted 
The proliferated neuroglia cells which the 
process depends tend first conform shape, and 

-9 ty} refl 
ing the character the its strong main 


process str tching the actual virtual riphery, and 


direction their branches, typ 


itself there. Other branches develop and increase, 
and take longitudinal direction mainly. Why? The 
the newly formed tissue, fill far 
the gaps left the degenerated nerve fibres. This gap 

the case the columns the cord, both upwards 
and outwards—roughly the shape cylinder, will 
say. Now, any transverse axis this cylinder capable 
being shortened shrinking, and gradual approximation 
neighbouring tissues; but the longitudinal axis cannot 
count upon this help, for the longitudinal axis any seg- 
ment the cord cannot shorten. the neuroglia 
bear the whole burden and responsibility. That shrinkage 
the transverse axis actually occurs and important 
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can readily seen the spinal cord from case tabes 
which the alteration shape often very noticeable 
transverse section, while distortion the long axis, 
shortening the posterior columns, unknown. The 
course taken the newly-formed fibres area 


us, therefore, determined the following 


principles temporary reversion earlier type 


neuroglia first takes The processes 
(fibres) these proliferated follow the same 


directions the processes the parent The 


fibres will predominate that direction 
which approximation the neighbouring tissues and shrink- 
can give least assistance filling the gap left de- 
renerated nervol tructures. 


have taken the tracts the spinal cord illustrate 


these principles, and have incidentally mentioned the optic 


but any region sufficiently structure could 
serve ple. sclerosis the cer bral cortex, for 
xamp! \\ fin l th laye of subpi l t yential fibres 
thickened, similarly the around and along the 
blood-vessels, while the general direction the rest the 
new fibres straight inwards towards the deeper layers. 
example also furnished the cerebellar cortex. 
But the pathology the neuroglia the cerebellar 
cortex resting also other ways. the outermost, 


molecular layer this cortex, the neuroglia normally 
represented somewhat sparsely scattered blue-stained 
which they have sprung the level Purkinje’s cells, 
Golgi’s method shows. lesion this molecular layer gives 
ise to a great increase in the n unber of these radial fibres, 
which are crowded closer together, and appear little 
thicker—in perfect accord with principle just laid down. 
But this isnot all. the lesion the molecular layer 
superficial one, still the whole thickness the layer 
penetrated the newly-formed fibres—proof evident that 
the process repair undertaken neuroglia and not 
invading mesoblastic elements. And demonstrates more 
than this. shows that increase neuroglia over 
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certain area does not necessity imply primary nerve- 
lesion equal extent. The thickening the trabecule 
passing through the direct cerebellar tract some cases 
lateral sclerosis, described Lenhossek, and mentioned 
above, further instance this, though not quite such 
clear one, the thickness these trabecul and the 
subpial stratum varies within somewhat wide limits, even 
health. increase the number the radial fibres is, 
course, accompanied increase the glia-elements 
But whatever depth the molecular layer may have been 
affected the lesion, these never leave 
original site the level Purkinje’s cells. 
immigrate into the diseased molecular layer. 
most clearly seen sections stained with 
them distinct line nuclei can discerned 
the level Purkinje’s cells, non 
molecular layer itself. That these nuclei 
nature evident from their presence cas 
destruction all nerve-elements that region. 

previous page had occasion refer 


we considered to be a similar be haviour on the part of 


neuroglia elements the deeper layers 

has said—then the following may 

sclerosis following given primary nerve lesion due 
activity those neuroglia cells from which the pre-exi 
normal glia fibres (or branches) the affected area 
originated, and that such proliferated cells not migrate 
from the site which they were generated. 

very severe cases cortical cerebellar sclerosis, with 
complete destruction the cortical nerve elements, 
few glia-fibres can also seen, possessing somewhat 
horizontal direction, parallel the surface, and lying, 
approximately, midway between the periphery and the row 
neuroglia cells mentioned above. The origin these 
fibres not quite clear. believe that they are, fact, 
branches these very cells, which branches have deviated 
from their course, they spring from the cells some- 
what bush-like fashion, and pass diverging bundles the 
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periphery. But certainly not all have this origin; some 
probably spring from cells the molecular layer—cells 
whose nuclei were mentioned being visible very small 
the molecular layer. Ramon Cajal,' recent commu- 
nication, refers certain this layer which 


inclined view glial nature, though they have not 
been seen with Golgi’s method. Whatever the true 
xplanation may be, their presence does not any way 


interfere with the exposition given the preceding page. 


Another form cerebellar sclerosis one which 
degeneration the more superficial 

among which the bodies the 
are embedded. When cerebellar con- 

cut transversely the neurolgia fibres 

fine blue dots, and are 

part. These fibres are 

diseased area itself. 

ial fibres the molecular 

spring from cells situated about this level; 
fibres not spring from identical 


r) 
Cil 


( 
ing placed little further outwards. 


careful examination, those for the 


the principle that newly-formed neuroglia 
mble their progenitors shape and distri- 
» lead us to expect this. 


study these varieties spinal and cerebellar 


sclerosis, appears that the neuroglia proliferates and 


develops along definite lines; and one even tempted 
describe distinct the radial system, 
another one right angles it, the cere- 
llar cortex)—were not that that term has late been 
somewhat disrepute. 
Returning the principle the non-migration glia- 
elements, there may added the fact that lesion 
such nature destroy not only the nerve-elements, 


Beziehungen der Nervenzellen den Neuroglia- 
fiir Psych., January, 1897. Translated from Revista 
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but the glia-elements also (e.g., then the 
area destroyed never undergoes complete cicatrization, 


but always exhibits gap cyst. 

But may asked—assuming this non-migration 
the cells, and granting that the newly-formed cells revert 
first earlier type—‘‘ Have the neuroglia cells 
the embryo, then, power locomotion, and so, how 
believe 
that they 


they come occupy peripheral positions 


that they not migrate, even the embryo 


possess power movement some 
in the change of 


appear suppose. One causative factor 
position may their rapid multiplication, which they 
are crowded outwards. The chief mechanism, however, 
appears the rapid growth the nervous 
itself. Our theory the process this 


central canal and 


between the 


and unless these branches lenethen the 
drawn outwards. While being drawn outwards they mul- 
The cells thus generated being nearer the periphery 


tiply. 
have relatively shorter main process, 


which takes place nearer the cell body than the old 
position. the further outward passage succeeding 
generations this point bifurcation approaches the cell 
still more—as Golgi’s preparations suitable material 
clearly demonstrate. growth the nervous centres 
while increasing the area, has course also and 
expanded the circumference; the 


any neuroglia 


attachment the divisions 
process must, therefore, increased and their cell origin 


drawn the periphery; the branching divisions 


thus gradually apply themselves 


We vould 


process 
phery and get lie the pia mater. 
give this explanation, not only the change position 
the astroblasts and glia-cells general, but also the 
formation the subpial feltwork, and its prolongations 
The fact that this subpial layer 


the vessels. 
neuroglia present only the higher classes animals, 
and that densest those regions which are, phylo- 
genetically, the oldest, may also this way explicable. 


branches the astroblasts terminate gradually increased, 

vil 
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Lastly, our theory will—if correct—tend show that the 
arrangement and disposition the neuroglia cells are 
large extent directly brought about the growth and 
development the nerve-elements themselves. other 
words, the insulating and supporting structures 
cured and arranged mechanically the growth those 
very nervous organs which are insulated 


ported by them. 
One question still remains discussed, question 
which has twice crossed our ith. the 
purely ic? does contain elements 


t 


neuro 
origin? The think, summarily dismissed. 
elements certainly form the neuroglia the 
embryo, and the int issue this:—Are the cells 
found the adult erived from these embryonic glia- 
lieve that each individual neuroglia cell 
directly derived from ependyma cell, and has 
through every development, from that the astro- 
indeed the difficulty 
stroblasts appear cease long 
have attained their full develop- 
ntally endow the glia-cells with 
hat undifferentiated spongioblasts 
process devel pment, and 
without passing through the astro- 
can multiply form 


and why cannot they 


are assume that 


the agency such 


throug 
indifferentiat The whole mechanism 
the sclerotic described these pages, contra- 
dictory this view. If, however, adopt the theory with 
which have pted explain the position the 
heir derivatives, then these difficulties are 


Ek, Der Feinere Bau des Nervensyst,” 1895. 
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that every astroblast and astrocyte capable multiplying, 
and that their offspring are characterised possessing 
process standing out from among the rest—thicker, stronger, 
and passing the periphery blood-vessel—this 
process being the great family feature. has been shown 
the foregoing that when the branches have become 
differentiated into fibres they can (in man) stained ac- 
cording Weigert’s method, and that such 
developed both the long-armed and the short-armed type 


astrocytes. Both these types must therefore belong 
the same tissue. Transition can, moreover, found 
man, and especially the lower animal all these 


normal and pathological—we feel ourselves 


= 


justified believing that the nenroglia tissue epi- 


blastic origin without trace the admixture meso- 
elements. proof can, however, 
furnished the discovery the embryo mitoses 
situations known occupied neuroglia cells only 
Investigations this are, however, still 

sideratum. 

the pages have more than once had 
occasion express the belief that the function 
neuroglia passive one. is, however, only right 
state that other theories more active and comp! 
properties to that tissue have been put forward by various 
authorities. Thus Ramon Cajal, though believing its 
insulating also opinion that the glia-cells 
and their branches can expand and contract (like 
ment-cells the cutis the frog), and 
bring about the contact different nerve-elements, 
especially terminal ramifications; this way tries 
explain associated nerve-action, inhibition such asso- 
ciations, sleep, The culminating point his theory 
that the will acts the neuroglia cells and deter- 
mines the condition relaxation and contraction. 
self-evident that this theory incompatible 
with Weigert’s views the histology the human 
and has already been dissected and severely 
criticised can only marvel that man 
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Cajal’s mental calibre could 
tempted such theory. 

Another function claimed for the neuroglia Bevan 
believed some, especially alienists. 
According this, the Scavenger-cell the glia- 
cells possess not only the function removing detritus, 
but also the power attacking disease nerve-cells and 
fibres. What are the facts? Bevan his 
theory upon the following. Numbers spider-cells ap- 
pear where nervous structures undergo destruction and 
invade the tissues, which are 
attached vessels one more processes and send 
branches nerve-cells which they may encircle. The 
form fibres and degenerate when the broken- 
down nerve-tissue removed. can found 


these scavenger Lastly, domestication 


said deteriorating effect the mental capacities 
the sheep and the and scavenger- 
lls ”’ can in the bral cortex of these beasts. 
this would reply: firstly, some twenty years ago 


igert nted out that any two tissues are rved 


mutual resistance; atrophy the one 
lessens sistance, and proliferation the other results. 


Every organ the body can show examples this under 


morbid conditions, yet would not infer that the pro- 
liferated tissue such cases was playing the part 
obliteration entral canal—which furnishes in- 
structive the l cells become loosened, 
and packing the lumen the canal, are followed 
ion fibres from the latter 


passing between all directions. Yet these cubical 
the stage Nerve-cells, too, may die and yet 
not removed; they may calcify instead, 
hippocampal gyrus secondly, the attachment 
vessels and the feltwork round ganglion cells are normal 


histological conditions the latter appearance cannot, there- 
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fore, looked upon evidence that the cell attacked 
the The increase this vital 
activity makes the latter more susceptible stains, such 
aniline blue-black. Further, proof has ever been 
nished that the granules visible the bodies spider-cells 
are composed nerve-detritus, and are not rather produced 
glia-elements the cortex such animals the sheep 
and are not advanced condition those man 
they not represent hypertrophied state, having never 
been the glia-cells almost all parts the nervous 
system the lower mammalia are relatively larger than 
those man; sign degeneration can found 
the cortical themselves. Our interpretation 
these scavenger is, therefore, this, that they can 
but constitute form characterising the lia-cell one 
period of its life hist ry, and that in any pl liferative and 
reparative process the part the this earlier 


stage must, the natural course things, reverted 


before fibrillation, the final result, can attained. 


Summing-up the results these find that 
The ultimate stage the the neu 
roglia cell is its separati mor ditfi rentiation into fre fibre 


and and that this condition found vary- 
ing extent different regions. 

That not all glia-cells reach this stage, but remain 
true astrocytes, with protoplasmic branch 

Kvery reparative and sclerotic process the worl 
the neuroglia; the fundamental principles all such 
processes are the same 

(iv.) These principles consist reversion type 
the fibres follow the paths indicated the pre-exist 
the predominance fibres any one direc 
tion depends upon the amount afforded shrinking 
and approximation of surfaces in the othe. directions ; 
both types astrocytes are capable developing 
sclerosis 

structure, without admixture mesoblastic elements. 
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(vi.) The position the the healthy adult 
probably determined the growth the nerve-elements 
themselves. 

There evidence mesoblastic connective 
tissue elements assisting sclerosis. 

each glia-fibre has its own area, which 
area that the cell from which has sprung 
and each fibre keeps its own area. other words, there 

venia glia-fibres, both health 


and disease 


Addendum: Since the above was written, article 
this subject from the pen Dr. Robertson has ap- 
peared the Journal Mental Science for October, 1897. 
This writer differs from that denies separation 
fibre from cell, but allows differentiation. criticise 
his work would the present occasion. 
would only out that, granted but such differentiation, 


all the points paper still hold good. 


» sclerosis. 


granular layer. 


PLATI 
1 
Sclerosis cort iction nerve-tissue. (From 
y.) 
a 5 i lecular its longitudinal fibr 
Scler ral layer, its fibres cut acro 
‘ Neur al nuclei. 
Sclero f zone only of granular layer of cerebellar cortex. 
Cell Purkinje. 
tly healthy part granular layer. 


Critical Digests, 
THE TRACTS THE SPINAL CORD AND 
THEIR DEGENERATIONS. 


ALFRED CAMPBELL, M.D. 


Path 


possible within anatomico-histological limits. propose 
review length the observations those who, anatomists 
histologists, have investigated, experimentally otherwise, 
secondary degenerations and scleroses; consider the publi 
tions workers the normal anatomy, the development 
and diseases the spinal cord, only 
upon the spinal nerve and 
the changes which occur the spinal cord after ampu 
extremities. 

The importance the contributions which have 
our literature secondary degenerati 
during the past decade, and the augment 
accruing therefrom, cannot over-estimated. reason for the 
refreshing zeal and industry displayed workers this subject 
readily found; its mainspring has undoubt 


covery and elaboration Marchi his now 


bichromate method. the same way the intr 


silver method Golgi has stimulated the 

the method Marchi has given fresh impetus 

pathologist and proved especial boon the experi 

secondary reason the delicacy 

even sparsely disseminated degenerated nerve fibres 

with perfect ease and accuracy, and thus many breaches lef 

by the method of Weigert have now been s itisfact rily filled. 

this periscope the arrangement the various columns 

tracts the spinal cord into the two main physiological grou 


4 
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ascending and descending, and shall discuss the points con- 
cerning the development, the origin, course, connections, and 
termination each column individually. 

The degenerations which result from spinal hemisections, from 
sections nerve roots, and from cerebral and cerebellar 
lesions, will not dealt with under special headings, but they 
will referred under the particular spinal tracts which they 


+4 


al 


The pyramidal motor tracts have certainly been more 
attentively studied late years experimental and 
other spinal tract, and consequently 
neerning the course, the connections, 
* more enlightened. Yet, while 
various investigators who have 
the tract this advanced 
ss, several points, will presently 
its and its ter- 
and prevent from 
the subject are yet complete. 
development, Flechsig’s most 
efinitely proved that the human 
myelinisation the fibres the pyra- 
end the normal period gestation, and 
imns receive their medullary invest- 
recognised that account early 
life. Then Bechterew has shown, 
endowed birth with the power 
ion, the pyramidal tracts are almost completely de- 
termination the period gestation. 
Bechterew | a nonstrated that in animals possessed ol 
coarse movements only, such the whale, the pyramidal tracts 
h stage of devel ypine nt; and it may be accepted 
mparative anatomy that the degree 
development tracts proportional the multiplicity, 
complexity, and delicacy the movements the animal. 


research having its object the determination the 


period which elapses before secondary degeneration becomes 


evident the various tracts the spinal cord after experi- 
mental lesion, Schiifer arrived the conclusion that analogy 
exists between the time onset secondary degeneration and 
the period development the medullated sheath the fibres 
composing these and other tracts. Schiifer employed the cat 


VOL. XX. 


490 CRITICAL DIGEST. 


his researches, and after hemisection the cord found that 
degeneration commenced the column Goll the fourth day 
after the operation, appeared the dorso-lateral cerebellar tract 
the sixth day, but was not until the fourteenth day that 
became evident the one tardiest development, viz., the 
pyramidal tract. Worotynski has written confirmation 
Schiifer’s observations. 

Volume.—Recent work confirms the variability 
volume and representation the anterior and lateral pyramidal 
tracts one another the spinal cord. According 
original doctrine, their relative volume varies with the extent and 
completeness the crossing the point decussation the 
medulla oblongata. per cent. cases this decussation 
relatively equalised, and well developed anterior and lateral pyra- 
mids, which may regard normal, are found. the 
remaining per cent. the crossing either unequal, incomplete 
there more fibres crossing from one side than from the other, 
then that side from which the major number fibres decussate 
the pyramidal tracts, both anterior and lateral, will poorly 
represented if, the other hand, the decussation incom- 
plete, then the relative size the direct pyramidal tracts 
lateral ones will increased above normal; and if, finally, 
decussation complete, then the condition arrived 
Boyce, Sherrington, Singer, and others have proved exist 
some the lower animals, viz., the cat, dog, and monkey, 
which there almost complete absence the direct pyramidal 
tracts and relatively large sized lateral tracts. 

Length.—In the same way the volume these tracts for 
the above-mentioned reasons exceedingly variable, their length 
never exactly equal different individuals, which 
accounts for number discrepancies which appear read- 
ing the observations various writers. Thus, whereas Bouchard 
told that the direct pyramidal tract terminated and did not 
descend lower than the mid-dorsal region, Tooth has traced 
the second lumbar segment, and the most recent observers all, 
Déjérine and Thomas, assisted the method Marchi, have 
now followed down the level the sixth sacral pair 
nerve roots. Then regard the lateral pyramidal tract, 
Loewenthal and Vulpian fixed its termination point opposite 
the origin the second lumbar pair nerve roots, Tooth saw 
opposite the fourth lumbar roots, and and Thomas now 
find that actually ends the conus medullaris, but ceases 
exist compact bundle the level the fourth sacral roots. 
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Origin and Course.—That the trophic cells for the fibres 
the pyramidal tracts are the large pyramidal multipolar cells 
situated the motor region the cerebral cortex, the ascend- 
ing frontal and parietal convolutions and the posterior 
parts the first and second frontal gyri, almost unanimously 
agreed. But destructive lesion involving these parts gives rise 
secondary degeneration, not only the recognised motor 
tracts, but also other systems fibres; and though not 
detinitely known that the performance motor acts dependent 
upon these other systems, yet more than probable that there 
some relation, and since the view that pure motor act con- 
siderably more complex than was originally supposed 
every day gaining more supporters, possible that these 
systems aid the production that complexity, and will, 
the refore, be ne cessary to mention them. 

the first place Monakow, Redlich and others, after destruc- 
tion the motor area the cat, found marked evidence 
degeneration various parts the thalamus opticus; the same 
and also Meynert, likewise found degeneration the 


ul nigra ol Sa 


stantla nigra in 


mmering. Redlich the human being, 
lower animals, has constantly found degeneration 

leading cells the nuclear matter the pons, and 
are collaterals the pyramidal fibres, and 

are connected means second neuron! with the 
opposite cerebellar hemisphere. Also there have been found 
legenerated certain fibres the lemniscus (viz., the lateral 
ntine bundle Schlesinger) and internal and external arcuate 

lastly, fibres have been followed from the pyramidal 


nerve nuclei, viz., the facial and hypo 


has only contrast the size the pyramidal 

they lie side side the ventral aspect the medulla 
with the size the tracts the crus for instance, 
convinced appreciable number fibres must diverge 
indicated, and Starlinger’s experiments 


» that these diverging fibres possess a most 


for found that section both 
nidal tracts the medulla oblongata was attended. 
interference with movement, whereas the usual paralysis 
employed its 
| body al 


ssal (Hoch 
trac 
4 
+} 
lendrit processes lendrons and its axis-cylinder process 
the axis-cylinder process 
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followed lesion the motor area the same 
obtained like results the cat, and account for the opposite 
consequences these two operations, they conclude that some 


fibres other than those embodied the pyramidal tracts the 


medulla oblongata must exist channels for the conduction 
motor impulses, and that some the diverging fibres above- 
mentioned must form some these channels. Doubtless fresh 
researches will shortly shed new light this point. 

Otherwise there nothing new remark concerning the dis- 
position the motor tract the internal capsule, the pes, 


pons, the medulla oblongata above the decussation. 
nature the decussation the pyramidal fibres the lower end 
the medulla and elsewhere is, however, still source fruitful 


discussion. This portion 
length Rothmann; and Boyce, Mott, Déjérine and Thomas 
Redlich, and others have made incidental 


nection with remarks the occurrence bilateral degenerat 


tract has been dealt with 


reterences to 16 In con 


the spinal cord consequence unilateral cortical lesio 
and since these two subjects are inseparable they will dealt 


with together at this stage, 
(a) The Pyra tidal Dee sation ; (b) B il ul Spina dD 


tion in consequence oF a Uni teral Cerebra Le Bilat 
degeneration consequence unilateral cerebral lesion was 
first drawn attention Westphal early Pit 


worked the matter very thoroughly some years later, Mura 
M tt ar d 


oO 


and others have obtained the degeneration 
others have found the monkey, and Boyce and others 


seen the cat. Numerous and intricate theories have 


promulgated explain this bilateral degeneratio ind thoug 
most these are happily now import only, yet 
interesting give brief outline the more important ones 


Firstly, Charcot believed that addition the usual decus 
tion the medulla oblongata there occurred extra crossing 
thod of Marchi 


overthrows this view failing reveal degeneration this 


the anterior commissure the cord, but the 


situation. Then Hallopeau, who received the support 
and Pitres, thought that the decussation the 
oblongata the fibres from either side come into such close con- 
tact with one another that direct extension the inflammatory 
process from the diseased the normal fibres must occur. 
Passing over the work Franck, and next 
come the very thorough experimental investigations Sher- 
rington, which led him assume that the degenerated fibres, 


— 
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which are seen descending the lateral pyramidal tract 
he same side as the l sion, are derived from fibres of the opposite 
lateral tract, which, having already decussated the usual situa- 

leave recross the grey matter the spinal cord and 


regain the side the lesion without coming into connection with 
glion cells the grey matter through which they pass. 
fibres suggested the name pyramidal 
Sherrington’s observations received support from Unverricht, 
Kusick, and Vierhuff; but, the other hand, Loewenthal, 
Fiirstner, and Knoblauch, who practised like experiments, did 

not get similar re sults. 
Now must mentioned that all these observers worked 
before the method Marchi, which exquisitely adapted for 


ds of Weigert, a 


luction method the matter has been 
ngst others, Sandmeyer, Muratoff, Boyce, Mott, 


Boyce and Mott the and monkey respectively, Déjérine 


Thomas the human being, Muratoff the dog and the 


s | d ) » pla th ] tel ] 
1 1 ti t} 3a l yn. 
Marchi. esult experimental investigation, attributes 
rai aegenel 10n tO al decussation higner up, V1zZ., 
pus This idk ipport Hamilton, 


] 


has been practically nullitied the work Muratoff and 


1 +1 +] ] +7 > va ; 
lastly the observations Rothmann, who examined 


cords dogs operated Munk’s laboratory and 


tained the bilateral degeneration every instance. His view 


ibove mentioned, viz., that originates the pyramidal decussa- 


tion, and that it is due to compre ssion of the bundles of fibres 
the swollen bundles degenerated fibres 
vhich are coming from the side which the lesion was. 


urges support this that four weeks after the operation 


the homo-lateral degeneration longer recognisable, and 


publishes convincing drawings illustrate his views. 


XUM 


they could only practise the staining 
ich the value their researches must discounted. 
taken ip, 
and Rothmann 
Sandmeyer obtained bilateral degeneration nine days after 
perimental cortical lesions, but offers explanation its 
thers. 
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From the foregoing painfully obvious that the anatomical 
disposition the pyramidal fibres the decussation 
means clearly understood, and that the source the bilateral 
degeneration not agreed upon. 

Topography and Termination the Lateral Pyramidal Tract. 
regard the topographical distribution the lateral 
tract the spinal cord there little new, only the method 
Marchi has shown that its limits are not sharp was former! 
supposed, and that scattered aberrant fibres are seen 
considerable abundance the columns situated immediatel 
ventral the old boundary the tract. These fibres 
especially noticeable the cervical region. 

still require enlightenment how and where 
pyramidal fibres terminate the grey Golgi, 
Ramon Cajal, Sherrington, and Lenhossek, mainly aided 
the method staining metallic impregnation the myelin, 
have shown that the pyramidal fibres intervals their course 
along the cord issue numbers collaterals, and Lenhossek claims 
that these collaterals are not directly connected, one woul 


suppose, with the ganglial cells the anterior cornua, but 
indirectly the intervention cells the posterior coi 


which they course and around which they arboresce. This 
statement, however, requires confirmation. Then, regard 
the termination the main trunks these fibres, physiologi 
cally proof not wanting that they are connected with the multi 
polar cells the anterior cornua the same side, but 
that link the fibre, situated between the lateral column and the 
anterior cornual cell, has not yet been satisfactorily defined 
Experimental workers (Starlinger, Monakow, Rothmann, Red- 
lich) employing the method Marchi, have been unable tra 

degenerated fibres from the lateral column the anterior cornual 
cells but possible that these observers examined the cords 
their animals too soon after the operation, and that they 
would have detected degeneration if they had allowed them to 
live longer; because the case the spinal cord man 
examined the writer, which there was profound de- 
scending degeneration consequence extensive cerebral 
thrombosis six weeks old, the method Marchi showed distinct 
darkening the plexus the anterior cornu the side 
the degenerated lateral pyramid, though connection between 
any fibre the lateral column and any anterior cornual cell its 
entirety was not traceable. course, the difficulty here that 


it 


not only the course the fibre apparently tortuous, but also 
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more less entirely sheds its myelinic investment soon 
enters the grey substance, and therefore cannot clearly followed 
method which has for its object the display disintegrating 
myelin. 

Monakow discredits the existence direct connection be- 
tween lateral column fibre and anterior cornual cell, and assumes 
that between the spino-muscular anterior cornual cell neuron 
and the cortico-spinal pyramidal cell neuron, third neuron 
interposed, composed cell after the nature second 
type, and that this cell situated the region the processus 
reticularis. 

Anterior Direct Pyramidal next the 
pyramidal tract, has been proved that this tract practically 
does not exist the cat the dog, and likewise the monkey 
there appears adequate homologous representation 
also, the light recent research, the tract being divested 
much the importance originally possessed the human 
being, and considered less extensive and less voluminous 
han Ludwig its original discoverer, taught believe. 
description the tract was founded observations 
the cord resulting from capsular cerebral lesions, 
and not from cortical lesions. Now the difference between the 
degree degeneration the anterior pyramidal tract after 
cortical lesion contrasted with that after pontine capsular 
lesion marked. the case the latter the 
degeneration the antero-internal column profound and com- 
plete, but case destruction the cortical motor sphere the 
direct pyramidal tract degeneration never more 
that is to say, the de venerate d fibres ire disseminated throughout 
and are surrounded equal greater number healthy 
fibres. These points difference are well seen number 
specimens sections cords human beings prepared the 
writer. There entirely satisfactory explanation the 
ifference degree the degeneration the anterior pyramid 


these two can only assumed that certain fibres 
which course down the antero-internal tracts are not derived 
from the cerebral cortex, but take their origin from structures 
the capsular region. instance, cerebral hemi-extir- 
pation experiments the cat show that the fibres the posterior 
longitudinal bundles descend the antero-internal tract the 
same side the lesion. not aware that these fibres have 
been traced far downwards the human being, but 
possible that they can be, and that the source these fibres, 


CRITICAL DIGEST. 


Bechterew supposed the optic thalamus, destroyed 
capsular lesion, whereas course escapes cortical one. 
The anterior pyramidal fibres, like the crossed ones, issue 
numbers collaterals their downward course, and these col- 
laterals, and likewise the main trunks the fibres, are believed 


pass over the anterior commissure, and terminate 


urborescing round cells the opposite anterior cornu. 

name retrograde has been assigned Sottas 
ascending change the pyramidal tracts, which that author 
observed four cases medullary syphilis, which the 
was softening followed sclerosis, situated and extending 
for variable distance along the dorsal region the spinal cord 
The ascending change was prolonged upwards 
region, diminished intensity ascended; topographically 


into the cervical 


istribution the 


corresponded, more less exactly, the 


lateral pyramidal tract, and finally disappeared the 
part the cord. 


Gombault and Philippe have described similar instances 
retrograde two cases syringomyel two 
myelitis; one the cases syringomyelia there was 
ascending sclerosis the anterior pyramidal tract, well 
the lateral. 

This retrograde alteration possesses the following charac- 
teristics, which distinguish from Wallerian 
intensity and extent ascends, and has certain quite dis 
tinctive histological features. These are, that 
section the affected tract seems riddled with circular 


oval varying examined more closely, 


lacunz appear aitered and enlarge 
centre some axis cylinder still clearly often 


normal, sometimes swollen and not susceptible stains. 


spaces frequently contain débris indefinite nature, and the 
delicate rim investing them probably the altered neurilemma 
primitive sheath, the myelin the fibre having disappeared. 
Throughout the affected tract healthy fibres are disseminated 
these increase number one ascends, but the immediate 
neighbourhood the lesion the greatly preponderate. 
The method Marchi only shows scattered fibres undergoing 
degeneration. This retrograde change might receive divers in- 
terpretations, but, Gudden, Forel, Monakow, 
have shown, when system fibres becomes separated 
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from its centre, it, matter fact, degenerates two 
directions, centripetally well centrifugally, but the cen- 


+.) tion is 
ul Gaegeneration 18 


least pronounced, best observed 


only evidences itself after more less 


nd Gon I iba 


atter condition was all Sottas’ 


would appear that the changes the cord re- 
vrade degeneration bear some resembiance patho LULICAL 
sens those seen the cord certain cases amyotrophic 
lerosis, those cases which the disea first defi 
itself the spino-muscular neuron, and thenc 
} up s al the cortico Spl ne 1d t those 
ses su ( il l by M 1W 1 yn 
pp more or less Util isiy aiOhe entire 
explain the deg the mot 
Lamy op el ral iro-pa Log 3, acce} iv the 
Spl ( N uly ¢ chat retrovrade 
t 1,8 rin call [ol 
funct can reasonably suined that cell, and 
Vis t } t ( Lh neuron » > £eS10N, 
art 
iy underzo a siow pro Ol a ps W 
d L dit \ 
lf } LDOV V wb ( rect, t t 1s evident i tro 
deg can possibly the pyramidal 
ts, Du 1ust alfect other systems oO! fibres in ¢ jual sure, 
i evid t this does occur is forthcoming, for on close 
tion sections the spinal cord from case old- 
ling mod a uction the cerebellum, Which 
ported some years ago, In which there existed a dgdevenerative 
the direct cerebellar tract its entire length, find 
that they present all the histological characteristics retrograde 


and now feel convinced that the case should 
the ascending antero-lateral tract Gowers’ has 
also been recorded Gombault and Philippe. Furthermore, the 
changes the nervous system found after the amputation 


x 


= 
_ and Philippe’s cases. 
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extremities, viz., the spinal hemiatrophy, the disappearance 
groups nerve-cells the anterior cornua which are known 
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COMMA-SHAPED TRACT SCHULTZE AND (B) CENTRE 


FLECHSIG. 


the Archiv. fiir for 1883 will found Schultze’s 
iginal report the case spinal compression which, 
other tracts, this small bundle fibres the postero- 
xternal column W which now bears that writer s hame was found 
Schult: described the bundle appearing 
section the form comma line the pos- 


ro-external column, line runnin inner edge 
posterior cornu, with its anterior extremity not reaching 
posterior commissure, and posterior extremity stopping 
short some distance off the periphery Schultze 
was unable to follow degeneration in it more than two or three 
centimetres below the site of the le s10n, and supposed that the 
bundle was composed descending offshoots rior root 
fibres, view which now believe incorrect 
must mentioned that kudos for the discovery this 
particular descending degeneration the posterior column 
should not solely allotted Schultze, for Bastian, early 
1867, case injury the spinal cord the cervical 
enlargement mentions such change, and likewise Kahler and 
Pick, and Westphal, prior Schultze, published 
cases exhibiting analogous degenerations. 
More recently detailed descriptions important cases observed 
Gombault Philippe working conjointly, Barbacci, Tooth, 


and Muir, and Hoche, serve fill many blanks the 


anatomy and connections this curious tract. 


ih 
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Tooth’s case was one fracture the spine with consequent 
almost complete transverse myelitis between the eighth cervical 
and the first dorsal segments. Degeneration comma 
could followed down the cord between the sixth and 
dorsal segments, lower, therefore, than Schultze’s case, thoug] 
the method Marchi does not seem have been employed. 


Gombault and Philippe, lengthy paper systematised 


lesions the white columns the spinal cord, give detailed 


description this bundle they 


work previous writers, and fully report valuable cases 


modify our views respecting the regional distribution and conn 
partial sclerosis the fourth post cervical roots, the chang 
being uttribu ibl to Satu ism, Is ld ( t purpo 
disproving the original view promulgated Schult that 
comma-shaped tract formed descending hoots 
posterior root fibres. In the case i q tl though tl 
lesion o sioned tl famil ul’ asc i] 1 el ng ove tl ) 

enti the roots, absolutely degen post 
columns below the lesion, such exp 
mentioned connection actually existed, was This 
view of Gombault and Ph lipp sa 3 tb st supp 1 

lit iture, ) Tooth p evioush disecredi ( ctl 

ve oots had b en I nent | li id 1, l d ] 


WoO ses spu il colpress ( eientn ¢ 
the otl betw the fourth and X ao I ) reported 
] 1 al 
Hoche, furnish clue the termina his tra 


vere examined the method 


Vt i 
1 
. tract were seen to end above the first appea of the “ oval 
centre that is, above the twelfth dorsal segment, 
passing into the grey substance of th posterior cornu ; and as n 
I 


other observer has traced the tract lower than this level must 
tor the present accept Hoche’s observations as correct. 

might sum our remarks this bundle fibres 
saying that small comma-shaped tract, situated 
the postero-external column, which degenerates descending 
direction consequence transverse spinal arises 
the cervical part the cord, but what manner and from 
what cells unknown, and terminates the grey substance 


degeneration in the comma of Hchultze occurred as a esult of t 
J Operation. 


COMMA OVAL CENTRE. 
the posterior cornu the lower dorsal region. independent 
the posterior nerve roots, and probably system endo- 
venous internuncial commissural fibres. 


Hitherto one has only mentioned cases lesions the 
dorsal cervical levels the spinal cord which have given rise 
descending degeneration the posterior columns. Now there 
are several most interesting cases record lesions lower 

levels, which have likewise given rise descending posterior 

column degeneration more pronounced, and the ques- 
n has arisen whether these desce nding fibres in the posterior 


tract Schultze the upper 

but as yet no satis 
tory conclus 1 has been arrived at. Here is an epitor e ol 
ant cases. the first instance Gombault and 
] 


Philippe, case traumatic transverse myelitis situated 
he level of tl lumbar swell found below Schiefterdecker’s 
traumatic zone, or th zone of con plet d generation, which 
extends thi C the breadth of the cord for some few millimetres 
pwards and downwards from the site the lesion, descending 

eneration the posterior columns, confined wedge-shaped 


rse, and sections point immediately above the 
medullaris, the apex the triangle was situated point 


listant between the commissure and the posterior margin 


Bruce and Muir, in a ase of fracture dislocation ¢ u pletely 
lestroying the cord the upper lumbar region, found the 
ethod of Marchi a similar descending degeneration At the 

d lumbar root the diseased fibres became collected alo gy the 
the hinder portion the postero-median septum and 
periphery the inner half the posterior columns. the 
vel of the fourth lumbai root, the tract extended forward as a 
arrow band al! 1 the side of the ss ptum as far as the posterior 
nmissure. the first and second sacral roots had the form 
of a narrow wedge with its base at the pt riphe ry and its apex at 


a 


the posterior commissure. Below the third sacral root the tract 


diminished size far the segment, but retained 
its triangular form and its relation the postero-median septum, 
and the degeneration terminated passing forwards into the 


grey matter the base the posterior horn the same side. 


triangular situated each side the posterior median 
septum, the the triangle pointing and reaching 
commissure, the base being the periphery. The extent the 
venerated area pro} tionately diminished in its downward 
the col 
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Hoche’s two cases spinal compression the cervical and 
dorsal regions respectively, mentioned above showing degenera- 
tion the comma-shaped tract Schultze, there also occurred 
degeneration the lumbo-sacral region, which, judging 
drawings, identical with that found Bruce and Muir, and 
similar that described Gombault and Philippe. The 
point interest cases that they show what the upper 
course this tract fibres is. One segment below the lesion 
describes them appearing the most lateral and external part 
the postero-lateral column they then gradually retreat along 
the periphery until the twelfth dorsal level they reach the 
posterior median septum, and then assume the position described 
above Bruce and case. 

1891 Barbacci, also using the method Marchi, reported 
case intra-medullary tubercular focus situated the level 
the sixth and seventh dorsal nerve roots which descending 
degeneration was found very much resembling that described 
Hoche, and Kahler and Pick and Daxenberger have narrated 
which might placed the same category. 

These observations, therefore, conclusively prove that addi- 
tion the comma-shaped tract Schulze there another tract 
which degenerates downwards the posterior columns, one 


greater length (at least spinal segments—Hoche), arising 


the cervical region (Hoche), and terminating the grey 


the conus medullaris (Bruce and Muir, Hoche and 


but what its precise origin and connections above are, and als 


=! hie 
whether related the comma-shaped tract Schultze, 
undetermined. Hoche and Gombault and Philippe regard 
commissural tract endogenous origin, and although, 


emphasises, the comma-shaped tract Schultze 
minates the lower dorsal region, and takes part whatever 
the continuation the tract, yet Gombault and Philippe’s 
suggestion that the two tracts are 


because the following resemblances exist :—Both are situated 
the posterior column, both degenerate descending directi 

consequence transverse lesion, and both are independent 
the posterior roots. Gombault and Philippe proved the 
point connection with the lower tract quoting case 
tabes, which the fourth, fifth, and sixth posterior sacral roots 
were completely atrophied, and this group fibres remained 
unatfected degenerative processes, while the remainder the 
posterior columns was completely sclerosed. There seems, lastly, 
presents the lumbar segment this tract, and that the 
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median sacral bundle’’ Obersteiner represents the sacral 
segment the tract, and both these names are unnecessary 
they are cumbersome and confusing, are quite accord 
with Bruce and Muir’s suggestion, that because bears relation 
the posterior median septum, analogous that borne the 
‘sulco-marginal Marie the anterior median fissure 
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INTERMEDIARY BUNDLE ANTERO-LATERAL COLUMN 


This scattered tract, the major part which occupies the 


mesial portion the antero-lateral columns front the lateral 


pyramidal tract but many aberrant fibres are found towards the 


periphery the antero-lateral tract Gowers, 
the direct cerebellar tract and also the adjoining 
midal tract. Loewenthal, papers published 1885 and 
founded observations the degenerations resulting fron 
experimental operations the cerebral hemispheres 
dogs, assigned this tract the position named above, and 
the Systéme intermédiaire faisceau intermédiaire cordon 
regarded special system long fibres, and 
noticing that the fibres composing the tract did not 


after removal the motor area, argued that they could 


connection with the pyramidal tracts and the motor corte: 


such was claimed Schiefferdecker and Singer, who noticed 


he tract after sections of the dorsal cord in dogs 


degeneration 
tract are larger calibre than those the lateral pyramid 
tract, they are clearly seen degenerate after lesions the 
medulla oblongata spinal cord, they are most abundant the 
cervical region, diminishing number they descend, and thei 
course long, they have been traced into the upper 
segments. 

Loewenthal was uncertain concerning the point origin 
these fibres, and though some recent papers clear the matter 
some extent, there the present considerable doubt this 
issue. Perhaps the most valuable paper dealing with the 


from the pen Boyce. This observer, extended seri 


J 


observations cats, found that after complete removal 


hemisphere, bundle degenerated fibres could seen 


level the anterior corpora quadrigemina, crossing 


decussation the raphe and proceeding outwards occupy 


position behind the inner border the crusta and close 


mesial and dorsal aspect the lemniscus the side 
lateral the lesion. This bundle formed could traced 


downwards the pons and medulla oblongata, always main- 
taining lateral position, until ultimately gained the lateral 
column the spinal cord, along which could followed far 
down the lumbar region. The position the tract 
the lateral column corresponds closely with the area assigned 


and Boyce names his 
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fibres the lateral columnar Boyce found that 
precisely similar degeneration the tract followed division the 
crus cerebri hemisection the spinal cord little below the 
pyramidal decussation but there was degeneration sub- 
sequent removal the motor cortex. summing 
states that the fibres ‘‘are probably the representatives the 

lulla, pons, and mesencephalon the large descending extra- 


pyramidal fibres found the lateral columns the cord, standing 
l utionship to those as do the fibres in the posterior 


in the same rel: 


longitudinal bundle and raphe the anterior and antero-lateral 

columns. possible that the cat and the dog this 

‘internuncial’ segmental system more marked than 


monkey man, just the latter examples the pyramidal 


system far more extensive than the 


will seen that Boyce, though gives admirable 

iption the tract occurs the offers nothing 
clue its exact origin; and Langley, telling 
Bouchard 1866 observed man that the field descend 

ing degeneration the lateral column, which resulted from injury 
the medulla oblongata, was more extensive than that after 


higher up, and that located fibres which come from the 


dulla oblongata the lateral border the pyramidal tract, 


named them the fibres commissurales antérieures 
lps little, nor does bring any nearer the point when 
nent with Sherrington informs that the cortical pyra- 
tract dimensions than that figured Flechsig, 


id proposes the ime nding dullary tract’ for thes 


a-pyramidal fibres. 


} imental work e ympl ted by Marchi several years back, wt 


first sight adds confusion our knowledge the composition 
and origin the intermediary system fibres, but now 


observations were erroneous, 


have ample proof that 

may fortunately disregard his Marchi found 
that hemi-extirpation the cerebellum the ape effected, 
secondary descending degeneration ensued the spinal cord, 


which corresponded topographically almost precisely the 
egional distribution the descending bundle 

aud the intermediary system the lateral combined, 
and the degeneration extended down far the lumbar region. 
naturally concluded that this system was descending one, 
the centre which was the cerebellum. work- 
ing Stricker’s laboratory Vienna, paper founded 
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series observations cats, which had divided the corpus 
restiforme, writes confirmation Marchi’s experiments, and 
likewise does Thomas. Three English observers, however, Ferrier 
and Turner, who worked conjointly, and Risien Russell, are entirely 
opposed these views originated Marchi. Having performed 
many experiments similar these initiated Marchi, they are 
unanimous denying the occurrence descending degeneration 
the spinal cord sequel experimental cerebellar lesion 
the lower animals, and firmly express the opinion that 
degeneration which Marchi obtained was reality due 
unintentional wounding Deiter’s nucleus and other structures 
the lateral region the medulla, accident which would 
appear difficult, nay, almost impossible avoid during the 
operation cerebellar hemi-extirpation, owing the proximity 
the nucleus the inferior cerebellar peduncle restifo 
and injury which sufficient itself produce 
exact spinal degeneration figured Marchi. 

This controversy, therefore, has not only been value dis- 
proving the existence direct descending 
but has also led closer definition the origin 
tract, for Risien Russell, who has studied the matter 
laboriously than any other observer, his last paper arrives the 


following conclusions :—That the real source origin 
descending antero-lateral tract, which degenerates the spinal 
cord after lesion the lateral region the medulla oblongata 
is, Ferrier and Turner agreed, Deiter’s nucleus; 
degenerated fibres, which reach the anterior columns the 


the spinal cord after lesion Deiter’s nucleus 
the posterior longitudinal bundles, are quite from 
above tract, and probably belong some system 

fibres similar those traced Boyce the anterior columns 


way the posterior longitudinal bundles, after hemisection 


t 
mesencephalon and lastly, that the direct descending tract 
degenerated fibres met with the spinal cord, close 
ship the fibres the crossed pyramidal tract, after lesion 
the lateral region the probably identical with 
tract described Boyce after hemisection the mesencephalon. 
example the perplexity occasioned 
without confirmation Marchi’s observations afforded 
recent paper Bechterew’s. This writer describes 
equally throughout the lateral pyramidal tracts, 
when the ordinary pyramidal fibres are still unmyelinated, and 
which are untouched ordinary secondary descending de- 


4 


affixed Marie scattered group fibres, situated 
+} 
] 


anterior columns along the margin the anterior fissure, 


SULCO-MARGINAL 
generation, and 


BUNDLE 507 


states that they degenerate after idio-lateral cerebellar hemi- 


but much more probable that they are aberrant 


aux 


‘Systéme des 
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varies some have been traced from the cervical the lumbai 
segments. Though they possess similar distribution, they 
not, Schiefferdecker thought, aberrant fibres the direct 
pyramidal tract, for they not degenerate after cerebral lesions, 
and are further found the lower segments the cord 
where the direct pyramids are not represented (Flechsig, Singer). 
the dog Singer and Miinzer place the fibres this tract 
small group the anterior angle the cord, opposite the mout 
the anterior spinal fissure. the cat occupies similai 
position, and Schiifer has shown that that animal this 
one the earliest undergo secondary its 
exhibiting the characteristic reaction with osmic acid 
fourth day after spinal hemisection. 

Marie thinks probable that these fibres appertain 
system longitudinal internuncial fibres, the existence 
which Ramon Golgi have beautifully demonstrated 
and that, originating from upper cell the anterior corm 
they cross the anterior commissure, and course downwards 
connect that cell with one situated the opposite anterior 


lower segment the cord. fear that there 


anatomical evidence for the existence of the anterior commissu 
decussation which Marie alludes to, and since destruction 
Deiter’s nucleus gives rise descending degeneration fib 
situated the sulco-marginal zone, indistinguishable 
Marie’s fibres (vide last paragraph), would rather assume that 
the trophic centre for this system neurons situated 
nucleus thereabouts. man the bundle demands furth 
investigation. 


POSTERO-EXTERNAL CoLUMN BURDACH, AND 
POSTERO-INTERNAL COLUMN GOLL. 


Since the fibres which compose these are derived 
from like source, and since Goll’s column really made 
overflow fibres from Burdach’s column, deemed advisable, 
well as convenient, to consider the two together. 

Within the past few years these columns have been exhaust- 
ively studied host competent observers, some 
the changes them consequent division the posterior nerve 
roots spinal hemisections lower animals (Tooth, Horsley, 
Mott, Sherrington, Singer and Miinzer, Barbacci), others report- 
ing the degenerations attendant upon traumatic lesions 
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the cord posterior nerve roots (Schiefferdecker, Gom- 
bault and Philippe, Déjérine), and others studying the alterations 
occurring them result various diseases (Mayer, Redlich, 
Obersteiner). short, our knowledge these two great 
petal tracts has been increased leaps and bounds, and the 
present time practically complete, with the exception that the 
distribution the tracts after the fibres quit the nuclei 


Development.—Flechsig’s development researches show that 
the fibres the column Goll become myelinated the end 
the sixth month life, and thus are among the earliest 
fibres assume the medullary envelope; and 
( xperim« nts on cats found that the fibres of the column of Goll 
legenerated the fourth day after hemisection the cord, and 
ne < the first tracts to : ield evidence of the secondary 
changes. There is, therefore, parallel between the time 
the secondary degeneration and the period develop- 


ment of the medullated sheath in this column. 
Origin and De ul , From the degenerations observed 
the posterior nerve roots, and from diseased con 
ditions allecting these roots, numerous writers have demonstrated 


that the fibres composing these columns represent the spinal con- 
ations these posterior roots—in short, they are 
fibres. Although side issue, should here indi 
cated that certain the lower animals, such the frog, chick, 


certain number fibres having intra-spinal origin issue 


the posterio oot, and hence do not degenerate in conse- 
juence root section (v. Lenhossek, Ramon Cajal, Horton 
Smith), and juestion has arisen whether analogous fibres 


exist mammals and the human being. But the case 
cat and the monkey Sherrington, Lenhossek and Ramon 
jal’s egative this idea, and therefore 
the original law Bell, which states that the posterior roots 


y consist ol fibres of extra-spinal origin destined for the 


conduction sensory impressions, certainly holds the case 

some mammals, and probably also the human being. 

The fibres the posterior roots enter the cord that region 

ich situated behind the substantia Rolandi, and 
nost laterally situated fibres this portion form 

so-called rootzone. has been noticed Obersteiner that just 


the point entry into the cord each fibre dispenses with its 


medullated sheath, but only for very brief distance. From 


personal observations convinced the correctness this 
statement, and may mention that this gap the medulla the 


Goll and Burdach still requires further elucidation. 
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fibres may most clearly seen acutely degenerated posterior 
root stained the method Marchi. 

Having gained their entry into the spinal cord, the fibres 
divide into ascending and descending branches, each which 
issue collaterals their course. The descending branches pass 
downwards for short distance, and then turn right angles 
into the grey matter the top the posterior cornu, where 
end arborisations round nerve cells. The ascending branches 
have varying destinations, and either means their terminal 
branches their collaterals are said come into relation with 
number different groups nerve cells certainly many fibres 
(a) cells the middle segment the posterior corm 
others seem destined for the motor anterior cornual 
cells, and form the reflex collaterals postero-anterio 


1 


collaterals Ramon Cajal; others proceed (c) the cells 
Clarke’s column, and are seen atrophied tabes small 
number collaterals cross the grey comissure and 
cells the posterior cornu the opposite side and, lastly, 
long fibres the columns reach (e) the cells the nuclei Goll 
and Burdach. The researches Ramon Cajal, 
Golgi and seem prove that these fibres, when the 
approximate these various groups nerve cells, break 
arborisations which surround the bodies the 


visibly coming into contact with them penetrating 


interior; that recently degenerated nerve fibre 
lowed one the nerve cells, delicate methods may display 
disappearance the investing arborisation, while the cell 
and its processes remain intact. But that this cell body 
His it, shorn its investing diminutive 
nerve plexus, undergoes degeneration and disintegration lat 


stage almost certain. 

In addition to the above-mentioned destinations of the pos- 
terior root fibres, others are supposed Loewenthal, Oddi and 
Rossi and Berdez, the strength experimental researches, 
pass way the anterior commissure either into the opposite 
posterior column enter one the long ascending tracts 
the anterior lateral columns, but the existence such decus- 
sation denied more recent observers. Fajersztajn asserts 
that the posterior roots have connection whatever with 
anterior commissure, and bases his statement convincing 
deductions drawn from experiments animals; these were the 
isolation lengths the spinal cord two complete transverse 
sections made distances 6-14 centimetres from one another, 
and these cases found the anterior commissure 
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free from degeneration the neighbourhood the lower hemisec- 
tion, where all ascending fibres must necessarily degenerated. 
Souques and Marinesco and Mott share this opinion, and the latter 

entions the supposition that degeneration occurs the crossed 
afferent tracts Gowers and Edinger (vide antero-lateral ascend- 
ing tract) might attributed, not the section the posterior 
roots, but unavoidable vascular injuries incident such 


operation affecting nerve cells the grey matter the posterior 
horn, from which believed the fibres the crossed afferent 
ract Edinger rigi These latter fibres, must noted, 


supposed cross the anterior commissure. 
the proba- 


Lastly, certain physiological experiments 
bility decussation either way the grey com- 
dia 


issure, directly through the posterior median septum the 
pposite side, but anatomical basis exists for supposition. 
Topography.—Having now indicated the latest views concerning 
lestinati the posterior root-fibres, will next neces- 


sary refer some detail the topographical distribution and 
clng with those d rived from the cauda equina. 


Excellent cases, illustrating the course the degeneration 


hich follows destruction the cauda equina the human being, 
corded Souques and Darkschewitch 
and and the following descriptive 
Souques and Marinesco’s case applies more less all, and 
lulla the lower sacral segments, wer 
segn bited the traumatic degeneratio 
Schiefferdecker) the upper sacral segments the entire posterior 
lumns, with the exception the centrum ovale 
zone (Marie), and some few fibres coursing 
the inner margin the posterior horns, were degenerated 
the delicate myelinie plexus, situate the grey matter 
the rior ind anterior cornua, was this level markedly 


the region the degenerated area was 
from the posterior cornua definite intervening zone healthy 
ibres, and the the anterior cornua were 
the mid-dorsal region the plexus nerve fibres 
the posterior cornua regained appearance, and the patch 
degeneration assumed the form funnel wedge, the point 
which reached the posterior commissure, while the base lay 


i 
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along the periphery. the upper dorsal region the 
became limited the postero-internal columns, and retreated 
from the commissure. the cervical region affected only the 
posterior half the postero-internal columns, and the medulla 
degenerated fibres were traceable the inner side the nucleus 
the funiculus gracilis. Lastly, should added that the total 
volume the degenerated fibres gradually diminished the 
diseased field ascended. 

Tooth obtained degeneration resembling this its distribution 
after division the posterior roots the cauda equina 
monkey; and Mott, after section the lumbo-sacral roots the 
monkey and cat, got confirmatory results. 

The experiments performed Tooth division all 
posterior nerve roots between the third dorsal and the third 
lumbar segments, inclusive, produced like results. The patch 
degenerated fibres was situated immediately external position 
that above described, and likewise gradually spread 
until the upper dorsal region was almost confined 
postero-internal then, extended along the cervical 
region, gradually retired from the posterior commissure, whil 


maintaining its peripheral base. The degenerated fibres termin 
ated mainly the outer part the nucleus the 
gracilis. 

the case the first and second dorsal nerve roots and 


two lower cervical roots, some their fibres pass over 
ro-internal columns, but portion not leave the colun 
roots, their fibres canton for their entire course the postero 
external column, gradually taking more internal position 
they ascend, and ultimately gaining the nucleus the funiculus 
cuneatus. 

case narrated Gombault and which 
was complete destruction the fifth right rior cervical root, 
partial destruction the fourth ior cervical root 
same side, beautifully illustrates the degeneration 
the cervical region the human ing. Immediately below 

fourth cervical roots, the patch triangular 
shape, approximated the posterior part the cornu, and 
separated from the periphery thin band healthy fibres 
the level the first cervical roots seen strip, 
tending from the periphery the posterior commissure along 
the inner margin the postero-internal column. occurs 
similar strip the funiculus cuneatus the first cervical level 
and eventually becomes localised the cuneate nucleus. 
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From these accounts may readily gathered that the long 
tibres derived from the posterior roots possess one remarkable 
peculiarity regard the course which they pursue, viz., that 
they ascend they are gradually being pushed into more 
internal position, and having the position which they have just 
vacated occupied fibres which enter from the root immediately 
above. this manner comes about that those fibres which 
the external division the posterior field the lower 
segments the cord are found the internal division the 
ipper segments. This assumption eccentric position 
the long fibres the posterior roots one which common 
other systems, and has led Flatau formulate the 
1at the short fibres of the cord run in close position to 
the ar y matter, while the long fibres select a p sition next the 


Numerous other reports the degenerations which have 


ensued after various forms transverse lesions different parts 


the spinal cord, and many other exp researches, might 
cited illustration the topographical distribution the 
posterio! root fibres. But this is hardly necessary, and it may be 
ken for granted that the sum total these observations (1) 
the fibres which constitute the postero-internal column 
column Goll aud eventually enter the nucleus funiculus gracilis, 
derived from the post roots the sacral and 
gments and the dorsal with the exception the 
tirst and second, and that all the fibres which enter into the 
mpos tion of this tract have in one part of their course can- 
mned the column (2) that those fibres which 
constitute the postero-external column column Burdach, and 


terminate the nucleus funiculus cuneatus, are derived from the 


post rior roots the cervical segments, and tly from the two 


ipper dorsal posterior nerve roots. 


tj of t I ores Wi ich enianate srom thu il iclet oj the 
Jun culus ara lis and ilus 
As already stat a, considerable doubt exists concerning the 


ltimate distribution of the fibres issuing from Goll’s and 
Burdach’ 


nuclei, the fibres the second sensory neuron 

t be called ; the reason, of course, being that lesions 
vhich will cause interruption these secondary neurons 
alone, without involving other tracts, are rarely met with. How- 
ever, the accepted view is, that these fibres are destined for the 
cortex the cerebrum and cerebellum respectively, that they are 
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conveyed the former the fillet lemniscus, the latter 


the corpus restiforme inferior cerebellar peduncle. 


the first place, regard the fillet, articles sufficient 


form considerable volume have been published bearing its 
course and connections, but will impossible this review 
more than out'ine some the more important observations 
the tract. 

begin with, some experimental anatomical papers dealing 
with the course these fibres are interest. Mott, after uni- 
lateral separation the nuclei the posterior columns 
arciform fibres issuing therefrom the monkey, obtained de- 
generation these fibres and the opposite inter-olivary layer. 
the upper part the pons varolii the degenerated fibres occu 
pied the median and lateral fillet some fibres the lateral 
apparently went the corpora quadrigemina, but the majority 
the remaining fibres could traced onwards the thala 
mus, where they terminated. direct continuity 
these degenerated fibres fillet’’ with the corte 
cerebri was not obtainable. 

Likewise Singer and Miinzer, destroying the cuneate nuclei, 
obtained atrophy the internal arciform fibres the same sid 
and the fillet the opposite side, which was 
optic thalamus. 

von Vejas also years ago discovered that destruction the 
posterior column nuclei new-born anima 
the same part the fillet far the corpus 

Schlesinger, most thorough paper degenerations the 
lemniscus well worthy consultation anyone specially in- 
terested this tract, traces some fibres the posterior column 
nuclei the anterior corpora quadrigemina and the majority 
the optic thalamus. All Schlesinger’s observations were made 
the human being. 

From the foregoing migh 


assumed that 


hese fillet fibres 
umn 


issuing from the nuclei Goll and Burdach’s col 
only ascending direction, but this not so, for there 
opposite array evidence show that they may degenerate 
atrophy descending direction. Jakob, Mahaim and Bruc 
have reported such descending degeneration cases central 
cerebral lesions, and the writer, case tubercular softening 
the optic thalamus, examined the method Marchi, saw 
descending degeneration this tract. 

Therefore, though confusing, seems, nevertheless, 
correct assume that the fibres the fillet may degenerate either 
upwards consequence interruptive lesion near the medul- 
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lary nuclei, downwards consequence lesion the great 
nuclei the base the brain. 

Now, since interruptive lesion the fillet gives rise 
degeneration which cannot traced higher than the optic thala- 
mus, the question is, how are sensory impulses conveyed further 
the cortex cerebri? And the supposition that between the 
thalami and the cortex third neuron trajected, which has been 
some the cortical and which may under certain 


conditions undergo degeneration. For instance, Monakow, 
destroying the parietal lobe you animals, produced rophy 
the fillet the same side and the internal arciform fibres 


und nucleus gracilis. Flechsig and Hosel saw the same changes 
case porencephaly involving the central convolutions 
similar cases this have been recorded, and two cases cere- 
bral lesions above the level the basal nuclei, have noted 
corresponding atrophy the fillet. 


may then saying that the fibres issuing from 
the Goll and Burdach’s columns, which are destined 
the cortex ascend the fillet. These 


ibres decussate the medulla, continue along the pons and crus 


ollaterals various nuclear structures, amongst others the 
uterior corpora quadrigemina and the they 
ventually reach the optic thalamus. this level supposed 
third system neurons begins, the axons which are 
irst grouped that part the posterior limb the internal 
which Charcot has named the carrefour and 


thence stream into the corona radiata to terminate in the cortex 
the parieto-occipital and temporal But more 
information this system neurons needed. 

Secondly, one must briefly refer the connection between 


fibres issuing the posterior column nuclei and the opposite 
lobe the cerebellum. According Monakow the fibres issuing 

the cells the outer lateral part the nucleus Bur- 
dach’s column are specially destined for the cerebellum these 
fibres are others from the nucleus gracilis, and are 
the restiform body the internal arciform fibres, and 
reach the cerebellum, but what part thereof not exactly 
known. 

According Bechterew the nucleus gracilis has another 
connection with the cerebellum this writer states that 
some few the fillet fibres the decussation that structure, 
instead continuing upwards, pass forwards through the opposite 
anterior pyramid, and reaching its ventral surface, curve round 


mesial and lateral lemniscus, and after giving off 
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the periphery the medulla oblongata external arcuate fibres 
the corpus restiforme, and thence reach the cerebellum. 
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sig’s laterale hintere recognised that part the 
cord which transverse section lies immediately dorsal and 
lateral the apex the posterior cornu. know about 
the area that contains fibres small calibre, supposed 
derived from the posterior roots, and that they proceed through 
the substantia gelatinosa cells the posterior cornua. Lesions 
which cause ascending degeneration the posterior columns also 
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give rise degeneration Lissauer’s column, and invariably 
sclerosed tabes dorsalis, Bechterew has indicated that the 
fibres this column are peculiar becoming myelinated 
later period than any other the posterior root fibres. 


CEREBELLAR TRACT. 


The name given this important afferent tract Flechsig 
its original describer, was the direct lateral cerebellar 
but now occasionally called the dorso-lateral, postero 
lateral, ascending cerebellar tract,” contradistinction the 
ventro-lateral antero-lateral ascending cerebellar 
the antero-lateral ascending tract Gowers. 

Development.—The the tract acquire their medullated 
sheath not later than the beginning the sixth month 
life (Bechterew), which considerably prior the period 
medullation the fibres the antero-lateral ascending tract. 

regard the origin and constitution this tract 
are, Marie says, even the present time, condition 
absolute uncertainty. The two main views reference its 
origin are (1) that the fibres are derived from the cells 
vesicular column Clarke, view championed Mott; 
that they are derived from the posterior roots, mode 
credited Tooth. 

Mott describes how cells the column Clarke giv 
off large fibres which run upwards, slightly forwards, and then 
outwards through the lateral column, reach the direct cere- 
bellar tract the same And while admitting that 
account the obliquity the course followed these fibres 
between their starting-point the vesicular column and 
cantonment the direct cerebellar tract, impossible cut 
section which will include view the fibre the whole 
this part its course, yet adduces quantity evidence— 
histological, developmental, and experimental—in favour his 
claim. Perhaps the most important experiment support 
view was that unilateral section Clerke’s column, effected 
monkey the level the twelfth dorsal and first lumbar seg 
ments, which resulted ascending degeneration the direct 
cerebellar tract the side the lesion. Sherrington 
Mott’s views, and they are further supported Flechsig’s 
developmental researches. 

Touching the second theory origin, Tooth agrees with Mott 
thinking that the fibres the tract not come way the 
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posterior roots for the lower limbs, but found that mon- 
keys divided the 6th, 7th, and 8th cervical and the 1st dorsal 
por nerve roots, complete and absolute degeneration—not 
the whole direct cerebellar tract, but that part which 
lies next the posterior horn—occurs. Like results followed 
section the 2nd, 3rd, and 4th dorsal posterior roots. 
therefore concludes that certainly the cervical region, and 
probably also the upper dorsal region, fibres the posterior 
roots enter largely into the composition the tract. 
further gathered from Tooth’s work that regards the direct 
cerebellar tract being entirely made fibres large 
calibre (Bechterew supports this statement), and that the 
tibres small calibre seen the position the tract 
the lower dorsal region, are descending ones, probably pyramidal 
fibres, the tract comes the surface this level, and 
that the fibres which Mott and others have seen obliquely 
crossing the lateral column this level are fibres this nature. 
Tooth’s conclusions are rendered insecure the fact that Singer, 
Kahler, and others, their experiments section the posterior 
dog, did not obtain degeneration the direct 


spinal roots 
cerebellar tract. 

We should also like to ask why it is the exception and not th« 
rule find sclerosis the direct cerebellar tracts cases tabes 
dorsalis, which disease the posterior roots are completely 

Unfortunately the recently recorded observations two Italian 
experimental neurologists, Pellizzi and Paladino, are not recon- 
cilable either the above-mentioned views, and indeed are 
extraordinary well out accord with the obser- 
vations other better known observers, that is, provided the 
distribution the fibres the spinal cord 
similar the dog what the monkey, may 
presume is. 

Pellizzi, after unilateral division the posterior roots the 
last segment and the first posterior sacral root, and 
likewise after hemisection the spinal cord this level, ob- 
tained, along with other changes, symmetrical ascending degener- 
both direct cerebellar tracts. followed 
inilaterial section the four lower posterior cervical roots. 
surmises that the cerebellar tract receives its fibres partly 
the column Clarke the same side, partly from the 
posterior roots the same side direct, and partly from the 
posterior roots the opposite side, the fibres the latter decus- 
sating the anterior commissure. 
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Paladino, after unilateral section the sixth posterior roots 
the lumbo-sacral plexus, also obtained bilateral ascending 
degeneration the direct cerebellar tracts, and similar result 
after unilateral division the four lower dorsal posterior roots. 

Both workers stained their sections the method Marchi. 
such these render our confusion concerning the origi 
and composition this tract more profound, but judging from 


the work previous experimenters and quantity other 


evidence, can hardly seriously accept Pellizzi and Paladino’s 
observations correct, that say, far the point und 
consideration, viz., the source of these fibres, is concerned. \ 
difference between the constitution of the cord of the dog 
that the cat monkey too unlikely account for thes 
results, and mind they are altogether con- 


trovert the records careful experimenters, like Mott and others, 
who, severing the same roots and employing the same staining 
method, failed obtain any degeneration whatever eitl 
direct cerebellar tract, furthermore they are out wit 
the changes observed the human cord following lesions 
posterior roots the lumbo-sacral plexus. 

While offering all due respect Pellizzi and Pal 
their work (Pellizzi’s paper especially complete one), 


Laino 10 


therefore feel forced to disre card the i conclusions, al d ha rd 
the opinion that the anomalous degenerations which their 
periments brought forth are attributed some 


mishap, possibly some unnoticed vascular injury, which 
difficult avoid these procedures, and which apt rend 
any experimental work unreliable. 

After sifting all the evidence concerning the origin 
direct cerebellar tract, are inclined abide decisio 
that composed the neuraxons the bipolar cells the 
vesicular column Clarke. 

Topography.—The level which this tract commences 
bundle varies with different authors. Tooth concludes from his 
researches that begins show itself somewhere between the 
9th and 11th dorsal nerve roots. Mott, and likewise Kahler and 
Pick, fix the 9th dorsal pair, Schultze the 10th, and more 
recently Barbacci has observed degeneration low 
the point origin the and 12th dorsal pair nerve 
roots. probable that the site which appears will vary 
different individuals the same way the downward dis- 
tribution the columns Clarke inconstant. 

Since established fact that Clarke’s column commences 
appear the 2nd 3rd lumbar segment, and since the direct 


= 
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tract said derived from these cells, the question 
may asked: Why that after lesion the lumbar region 
where Clarke’s column already formed, degeneration the 
direct cerebellar tract does not present itself until the level of 
the 12th dorsal nerve roots reached? This 
incongruity explained, and Mott have 
demonstrated, by the great ebliquity of traje t of the fibres as 
hey course from Clarke’s column their eventual seat the 
tract. This obliquity such that though Clarke’s column may 
represent 1 as low down as the 2nd lumbar segment, the axis 

the nerve cells the columns not become 


grouped their position the direct cerebellar tract until 


point two three segments higher reached. 
In form the direct cerebellar tract has been compared to the 
ring, occupying about one-sixth the spinal cir- 
cumference. posterior extremity thickened and comes 
into contact with the tip the posterior cornu. Its anterioi 
tremity attenuated and the same time not sharply defined, 
fibres mingling with fibres the adjoining antero-lateral 
the cord the tract more or less maintains this shape and position, 


it at ab t the level of the 3rd cervical roots it becomes 


parated the antero-lateral ascending tract the inter- 


position collection heterogeneous fibres. 
Higher Dish Destination.—As the tip the pos- 
rior cornu quits periphery the lower part the medulla 
direct ( eb llar tract tak Ss its place ; it is thrust furthei 
ick, little up, the so-called ascending root the 
t jgemin | nerve, which inserts itself in front of it. Highei 


still the tract proceeds, first externally the ascending 


vot, and then comes to le anteriorly to it. At the level ol 


origin the nerves the fibres pass obliquely into the corpus 
restiforme. Thence Loewenthal, experiments dogs, traced 


the dentate nucleus the cerebellum, and inferred that 
terminated the superior vermiform process. Tooth 
believes that only after section the posterior roots 


the upper segments the cord that simple uncomplicated 
degeneration the direct cerebellar tract can satisfactorily 
traced upwards, because hemisections the cord there 
confusing admixture degeneration the antero-lateral 
elements. Bechterew, however, developmental observations 
the foetus from 25-27 centimetres long, confirms the 
ment that the direct cerebellar tract passes the superior 
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vermis, and Monakow and Mott arrive the same conclusion 
experimentally. 

Retrograde Sclerosis Degeneration the Direct Cerebellar 
1894 reported case old standing thrombosis 
the posterior inferior cerebellar artery which had left deep and 
extensive excavation, involving the parts supplied that artery. 
Microscopic examination the cord this instance revealed 
profound sclerosis the direct cerebellar tract occurring 
throughout the whole extent this tract, and this was accom- 
panied atrophy the cells Clarke’s column, all the side 
the lesion. Now, the only rational conclusion that the case 
was one retrograde sclerosis consequence obliteration 
the terminus which the fibres the direct cerebellar tract 
run. More recent publications show that such 
sclerosis may occur other tracts and confirm the view. 


Pellizzi, after lesion the lower dorsal level, and 


unilateral section the four lower posterior cervical roots, 
obtained slight descending degeneration the direct cerebella 


result, far one can gather, 
He explained the 


supposing that the degenerated fibres 


tract the side the lesion. 
never obtained other experimenters. 
degeneration 
descending the posterior roots. 
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ASCENDING TRACT, VENTRO-LATERAL ASCEND- 


ING CEREBELLAR TRACT, 


GOWERS. 


This another important tract which degenerates 


ing direction 


} 
i 


consequence transverse spinal lesion, 


al 


u 


which has received lot attention from those workers who 
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studied the direct cerebellar tract, with which was formerly 
confused. will presently indicated, the cerebellum seems 
its destination, and that account some writers e.g., Mott, 
Loewenthal, Schiifer, prefer name the ventro-lateral 
antero-lateral ascending cerebellar Continental writers 
generally called after its original discoverer, Gowers’ 

was the case with direct cerebellar 
with the antero-lateral ascending tract, the exact source the 
tibres which compose uncertain—perhaps greater degree— 

the views concerning its origin, whether formulated ex- 
perimental purely anatomical workers, are mainly based 
That the fibres which constitute the tract enter the 
spinal cord the posterior roots would appear measure 
negatived the experiments division these roots practised 
Mott, Tooth and many others; but Pellizzi, whose extraor- 
dinary results have already been referred the section the 
direct cerebellar tract, symmetrical ascending degenera- 
tion both ascending columns after unilateral 
section the last lumbar and the first sacral posterior roots 


dog; also saw slight degeneration the same tract, but 
marked the side the lesion after unilateral section 


the four lower posterior cervical nerve roots, and naturally con- 
cludes from these experiments that each antero-lateral ascending 
tract receives some its fibres from both posterior roots, the 
commissure serving the bridge decussation. 
Likewise Loewenthal, Berdez and Langley and Anderson, 
similar operations various animals, obtained degeneration 
anterior commissure both antero-lateral ascending 
but always more marked the latter the side the 


Also Mott, cent paper, states that one monkey, 
which had divided the fourth, fifth, sixth, seventh, eighth and 
roots one side, found some thirty de- 
nerated fibres the opposite antero-lateral ascending tract, but 
he firmls expresses the belief that this de veneri tion was set up 
vascular injuries the grey matter the posterior horn, acci- 
dentally induced the operation, and effect totally denies 
passage fibres from the posterior roots directly across the cord 
the opposite antero-lateral nding tract. Mott, the 
paper, further mentions that Loewenthal and Berdez’s experi- 
are similar grounds not relied on, for they 
did not exclude injury the ‘ip the posterior horn and con- 
euous parts, nor did they take inte account the effect of such 


sion. 


524 CRITICAL DIGEST. 


injuries. For like reason Langley and experiments 
cannot accepted, and more than probable that 
experiments must condemned account the same flaw. 
Unfortunately, can hardly compare the observations 
Kahler, Singer and Miinzer and Tooth, any other 
who worked before the method Marchi was introduced, with 
the observations the more recent writers quoted above, all 
whom worked with this method, for the simple reason that the 
method Weigert and its modifications, which few years 
fails reveal degenerated 


was the fundamental staining tech 


fibres which are disseminated present only small group 
whereas the method Marchi will plainly discover such 
tion. 

support the assumption that fibres enter the 
lateral ascending tract directly from the posterior roots, 
therefore practically left with view only, but this 
prefer accept until explanation showing 
that certain cases which the operation division 
posterior roots carefully performed, and the sectio 


spinal cord stained the most recent and approved methods 


closely examined, degeneration whatever 


either ascending antero-lateral tract. lt should also be menti | 


that Mott’s view strengthened the fact that several 
injury the cauda equina the human being, which 
cord was stained the method Marchi, degeneration 
ever was found either ascending antero-laterai tract 
witch, Souques and Déjérine and Spiller) 

What, then, the source these fibres? Tooth, whose 


opinion deserves consideration this connection, 


centripetal from the posterior vesicular 
fibres are connection with one more 


but this suggestion, admits, quite hypothetical. 


Hadden and Sherrington’s case tabes, which the antero 
lateral ascending tract was sclerosed, well the 


that the 


column, which Tooth quotes favour the view 
columns Clarke give origin fibres the antero-lateral 
ascending tract, does not appear much importance, 
because, though atrophy the columns Clarke almost 
constant locomotor ataxia, sclerosis the lateral columns 
rare, and when does involves the direct cerebellar tract 
often as, not more frequently than, the antero-lateral ascending 
tract. specimens which have seen such changes, 


the antero-lateral fibres arise solely from the matter, that 
its fine fibres, which are very numerous the lower cord, are 
the anterio 
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have attributed them peripheral vascular alterations concurrent 
with syphilis and tabes (an idea suggested Déjérine years ago), 
rather than primary atrophy Clarke’s column. 

far can gather, Tooth and Testut appear the 
only authors who maintain that the antero-lateral ascending tract 
takes any fibres from the columns Clarke, but there more 
less unanimity opinion that cells other parts the grey 
matter, particularly the base the anterior horn, give origin 
(Bechterew, Mott, Gombault and Philippe). Some 
experiments are considerable importance this con- 
practised median section the spinal cord the 
lumbar region two monkeys. the first experiment the lesion 


involved the lower end Clarke’s column one side, and the 


sult was symmetrical ascending degeneration both ascending 
tero-lateral tracts, and the direct cerebellar 
tract on the side of the lesion. In the second experiment the 
cision Was su sfully made 1 the middle line below the 
sition and while ecisely similar bilateral 
aevene itio vecurred in the ante lateral a cending tracts, there 
practically none the direct cerebellar re- 
were Griinbaum afte longitudinal division 


cord. Likewise and and Singer and Miinzer, 
hat ion the abdominal aorta rabbits causes 
lls the grey matter the lumbar 
rd, and also ascending degeneration the antero-lateral 


ascending tract, inf therefrom that this tract arises from cells 
l grey matter of this region 

These experiments, therefo measure, prove that the 
tibres this tract not originate from the nerve cells Clarke’s 
columns, but from cells elsewhere the grey matter whose exact 
situation is unknown, but suppost | to be at the base of the an- 
horn, possibly the middle cell column Waldeyer. The 


occurrence bilateral degeneration the tracts question after 


longitudinal spinal section, warrants the assumption that 


hese cells give off fibres which decussate the anterior com- 


lissu 1d so reach the lat ul tract, and the existence of such 
decussat also supported Auerbach’s experiment 
destruction considerable length one-half the spinal cord 


the cat, which resulted ascending degeneration the tract 
the side opposite the lesion. 

Crossed Tract other fibres ascend- 
ing the position the antero-lateral ascending tract must not 
confused with those which have just described; these are 
afferent fibres which Edinger and Gowers, and likewise Mott, 
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believe enter from the posterior roots come into connection 
with cells the grey matter, which cells give off axis 
processes, also decussating the anterior and also 
ascending the region the antero-lateral ascending tract 
coursing along the medulla oblongata and pons near the 
fillet, these fibres terminate the corpora quadrigemina optic 
thalami. This tract formed called the afferent 
tract and differs from the antero-lateral ascending 
tract probably its and certainly its destination. From 
what Mott says, probable that was degeneration this 
tract, and not the antero-lateral ascending tract, which Loewen- 
thal, Berdez, Langley and And and Pellizzi saw then 
posterior root experiments also that that degeneration occurred 
not consequence the root section, but subsequent acci- 
dental injury the most dorsal segment the posterior cornu, 
and therefore that the seat origi fibres that 
segment the posterior 

Topography and Termi 
—Having now pointed out 
origin this will 
topog dis 
spinal cord whicl 
ably that 
itself ; as I prey 
caused degeneration 
left the direct cer 
Schultze’s case, 
the 
below this 
cauda equina, degeneration the tract this fac 
proved several reported cases sucl ns. other words, 
therefore, there short stretch the spinal cord comprising 
these segments, sit between 10th dorsal and the 


lumbar segment, lesion which will cause ascending 


1 


ation the ascending antero-latera aving the dire 

cerebellar tract intact. And was from observation such 
(one crushing the 11th dorsal level), that Gowers was 
enabled describe the antero-lateral ascending tract one 
quite distinct from the direct cerebellar tract, two tracts which 
had been formerly regarded one. independently 


confirmed this adducing proof that 
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the fibres this tract become myelinated the eighth month 
life, that is, later than the fibres the direct cerebellar 

The tract once formed takes up, according Tooth, the follow- 
ing lies the anterior part the column, 
continuity many cases with the direct cerebellar tract, be- 
hind and close the aaterior rootzone front. not thin 
strip like the direct cerebellar tract, wedge-shaped area, 
with its base the periphery the section, and its apex towards 
the grey matter and sometimes bent posteriorly, insinuate 
itself between the crossed pyramidal and the direct cerebellar 
tracts. situated area the cord called Flechsig 


the This position more less maintains 
] 


Until some experiments, performed Mott with view 
determining the destination the antero-lateral ascending tracts 
doubt existed concerning the upper 
course this tract, though many, following 
the nucleus lateralis the medulla oblongata its 

rminus. Mott, novel experiment the monkey, that 
specially devised instrument, and the employment the 
Marchi, was enabled trace with the accuracy 
the line of degeneration marking out the bulbar course of the 
tract. Tooth, subsequent paper, amply confirmed Mott’s 


similar results 

The following main anatomical points noted these 
bservers :—At the level the nucleus lateralis the tract seen 
5 di root of the fifth nerve. Do sally, the tract touches the 


} 


direct cereb llar tract; ils ) INany degenerat d fibre 5 are visible 


the lateralis itself, thus connection between the tract 


and that nucleusis proved, but does not end there. short dis- 
higher the antero-lateral ascending and cerebellar 
j ym wider 


tracts separate from one another, and the divergence 


ec 
one ascends. the level the olive the ascending antero- 
lateral tract lies among the arciform fibres dorsal tha 
transverse section catching the sixth and seventh 
nerves their intra-medullary course, the tract still seen the 
periphery between the point exit these but also 
lorsallv the angle formed the brachi 
dorsally the angle formed the brachium conjunctivum with 


the lingula, small mass degenerated fibres cut transversely 
hecomes visible, and these represent the descending turn 
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loop formed higher the passage the ventral fibres 
tract over and round the root the fifth cranial nerve. 
tions made higher the two portions the loop approximate 
one another, and the level the lowest point exit 
the fourth nerve the extremity the loop can discerned 
strip fibres lying externally the lateral Having 
looped this manner the tract proceeds the white centre 
the superior vermis way the superior peduncle and 
valve Vieussens. 
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Sensory Tracr THE GREY SUBSTANCE THE 
the Centralblatt for September, 1896, Adam 
draws attention the existence long tract 
situated and coursing alorg the grey matter the cord, 
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and although his observation still requires confirmation, 
such interesting nature demand separate con- 
sideration. 

Ciaglinski drew tight ligature round the cords dogs 
the lumbar region and killed the animals after from 4-24 hours. 
The cords examined the method Marchi showed, ad- 
dition the usual ascending changes the posterior columns, 
diamond-shaped rhomboidal area degeneration situated 


ie ventral extremity of the 
canal, the area was composed 
which, diminishing volume 


pwards as [ar i the cervical 


1 the tract in the normal 

mean few sparsely dis- 

believes that 

roots and physiol gically 

intended for the con- 

pain. this correct, 

alluded 

degeneration of 

certain sensory (loss sensa 


peculi 


, is a ol 

the grey substance, 

bounds practic: lly the whole 

cervical enlarge ment occupies 

d posterior cornua, and in the 

ches forwards outside the anterior cornu, 

less voluminous bundle than the upper 

cervical the lumbar region the layer requires 
study. 

Flechsig supposed that the layer was made fibres derived 

trom two sources, the p ssterior roots and the cells of Clarke's 


columns, but now know that this incorrect, for, firstly, the 


layer does not degenerate tabes dorsalis, nor does section 


the posterior roots affect it, therefore can have direct con- 


the grey commissure: bet we 
posterior columns and the centra 
actual column fibres 
This writer claims 
n Li 1 cord, bu bn th 
minated tibres 
are derived fro 
hele ig to that ou} 
veyance lnp 
nad 16 1S not nu uy 
Belling 
tract may explain 
LITERATURE. 
I IN I Bs nes bstanz des Riicker 
pel i Vous Centralb., 
1896, No. 17 
LATERAL LAYER. 
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nection with the posterior roots and, secondly, believed that 
Flechsig mistook for fibres this layer the neuraxons the cells 
Clarke’s column which pass through the lateral limiting 
their way the direct cerebellar tract, described Mott. 
more likely, Ramon Cajal contends, that the layer 
composed fibres which, arising from cells the anterior 
posterior cornua, after short course either upwards down- 


wards, again return the grey matter. 


1893 Bechterew drew attention special bundle fibres 
the posterior portion Flechsig’s lateral limiting layer, which 


designated the mediales states that 


this bundle distinguishable from Flechsig’s lay 
fibres develop their medullated sheath later 


becomes evident the dorsal region situated 
1 


outer side the grey substance between the lateral 


cornua, occupying portion the territory betw 
pyramidal tract and the further 


advances more the front, but still remains close the gre 


tion, presumes that its fibres stand relation 


substance, and that these fibres must very limited length, 


they have never been seen degenerated the huma 


case amyotrophic lateral sclerosis recen 


ventral part the lateral limiting layer had undergone parti 


sclerosis, while the posterior portion was 


] 
er in that 


riod. It fi 


diately 


cord, 


tly recorded 


Bruce, the interesting point was determined that the 


since atrophy of the anterior cornual cells isa fundamental cha 


in amyotrophic lateral sclerosis, this observation 


proves that the anterior portion the lateral limit 
connected with anterior cornual cells, and suggests 


tion between posterior cornual cells and the 
The layer may, therefore, said composed 


dent systems which merely agree that the fib 


cells the grey matter and are short course. 


the names antero-lateral and dorso-lateral for these 


but the time that wrote seems have been 


fact that Bechterew had already given a special dese 


posterior division. 


LITERATURE THE LATERAL LIMITING 
Von Die Leitungsbahnen Gehirn 
Leipzig (Besold), 1894. 


Von BECHTEREW. “* Ue ber das besondere, medial 
Neurol. Centralb., No. 15, 1897. 
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Bruce. special tract the lateral limiting layer the spinal cord.” 


The Scottish Med. and Surg. J iri., vol, 3 No. g 1897. 


Die Leitungsbahnen Gehirn und Riickenmark des Menschen 


auf Grund entwickelungsgeschichtlicher darg 


stellt.” Leipzig, 1876. 


ANTERIOR Basis BuNDLE. 


Excluding the fibres the direct pyramidal tract, the 
ntero-latera ascen ling tract, th ere ssed afferent tract of Edinge l 
(vide antero-lateral ascendin 


tract), and the ascending and 

descending sulco-marginal tracts, the anterior column com- 

posed the anterior ground fibres, all which lie the 


11 


immediate neighbourhood the anterior cornu. The volum 
the depth the bundle varies different levels. From 
the degene ative view possesses little interest, 


myelitis, cannot traced beyond the traumatic zon 


and terew, however, their developmental re- 
searches, veral important points concerning thes 
fibres ; in tl fi place \ discove d that they received 


ct, but re airect ¢ hellar tract then it 
found that all not yne medullated once, the first 
develop bei thos hich lie immediate contact with 
anterior 1 tS ; vhich « lop lat I t is presumed, 
tical fib cells diff 


It would a pear | 1 experimental anatomical evidence that 
v bundle of fibres ¢ 
situated that part the column Burdach which 
borders the posterior and also about the ventral halt 
the posterior cannot grouped with the long fibres 
the posterior columns, but must classed among the short inter- 
nuncial anastomosing fibres connecting different levels the 


grey substance. This bundle escapes degeneration after roo 
lesions, and topographically corresponds with Flechsig’s anterior 


their medullary investment early date, viz., the fifth 
(considerably earlier the antero-lateral 
] vels of the tntel corn 
BUNDLE 
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rootzone with the exception 
that, according Marie’s representation, hardly extensive 
The tract requires further 
RE! 
Lecons sur les Malad Paris, 1892. 
CHANGES THE FOLLOWING AMPUTATION 

Since the early part the century, contributions 
literature this subject have been constantly appearing, 
glancing records one finds that while there 

been minor differe vmong the various writers the general 

a Pi results obt ed have been tolerably uniform The predominant 
alteration is an trophy of that half of the spinal cord coi 
responding to the side th an puli tion. This has almos 
invariably | n notice d, und is epresent l hy a gene ral reduct 

volume white and grey matter alike, involving those 
ticula segments ol the cor which receive and give off 1 
sensory and motor nerves which originally supplied the skin and 
muscles of th putat ad membei p tl That tl 
atrophy approximately confined these particular segments 
ments amined comp with those above and 
below the suspected level; this was done two cases coming 
under notice, and the results were very definite. That the 
spinal hemiatrophy has not been localised 
manner previous writers obviously owing the fact that 
the areas appertaining the various posterior spinal nerve roots 
have only heen mapped out quite recently ; but on wnalysing 
records and critically exami! ing publish d di LWwings, one finds 
that the hemiatrophy has almost without exception been noted 
being most prominent the levels have emphasised 
The cord and below these levels gradually reassumes its 
symmetry, and the atrophy course not absolutely confined 
them. 
Studying these changes greater detail, and the first place 

taking the white matter, one finds that though actual localised 

Since the above was written Alexander Bruce 

Endogenous Fibres the Lumbo-sacral Region the 

appeared this Journal (part 1897), and therein will found excel 
lent description this set fibres. 
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sclerosis may occur, such change rare. Marie has reported 
two such cases, one amputation the thigh, another 
amputation the arm, and both there was ascending bilaterai 
sclerosis the root area the posterior columns, most marked 
the side the amputation. Two Italian observers, Guarneri 
and Bignami, also describe sclerosis the antero-lateral ascend- 
ing tract the opposite side consequence amputation. 
appears that for the production this sclerosis the ampu- 
tation must very old standing (in Marie’s cases the operation 


had been twenty years previously, and Guarneri and 
Bignami’s bore similar history). Other changes which are 
constantly seen the atrophied white matter are increase 


nuclei the neurilemma and apparent proliferation 


the glial elements, but worthy note that though all the 
vhite columns the cord the side the amputation may 


reduced volume, still their staining reaction all 


the ordinary methods ctically identical with that the 


Next, regard the grey substance, has been mentioned 
that there always concomitant general reduetion its 
volume, likewise there general reduction number its 
‘ontained nerve cells, both large id small, and furthermon 

b ) ) ! ) t 
oO Ls Pp ] yn yphy V1Z., postero 
lat ul 21 ) h ! yr cornu Grigori , who is th nos 
; } ] ] 
recent writer on ec pos l to d l rom this 
statement, but question con accuracy, 
frequency with which figured described having 
suffered most. Sherrington made special note this point 
his suggestion that the lumbo-sacral region the postero- 
lateral o yup of nerve € lls stands related to the intrinsic muscles 
the foot. Yet another group nerve cells which undergoes 


atrophy after amputation the lower extremity that the 


posterior vesicular column and Krause 
first drew attention this fact, and noticed 
which stained specimens the method Nissl. 

From the experimental side the subject the spinal changes 
after amputations has been vigorously investigated 
and less seriously Sherrington and others. The former, using 
the dog his subject, has succeeded reproducing most the 
changes which have been observed man; mentions that 


the 
healthy 
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young animals are most suitable for these experiments, and states 


hat puppies changes commence the periphery somewhat 
more than week after the operation, but full-grown animals 
not appear until one two months have elapsed. 

Friedliinder and Krause and Erlitzky maintain that only the 
sensory neurons atrophy after amputations. Homén’s experiments 
lead him similar conclusion, and publishes apparently 
convincing coloured plates representing transverse sections the 
posterior root ganglia, and showing plainly intact motor root 
lying alongside the withered ganglion. But the integrity the 
spino-muscular neuron here referred to, even the cortico- 
spinal neuron, can surely only more less 
recent amputations, for there ab: record 
show that not only the motor roots course time atrophy, 
but also motor anterior cornual cells, and even, likewise, cells 
the motor sphere the cerebral cortex and Pitres, 
Wiglesworth, 

conditi peripheral nerves cases ampu 

(Marie has seen 

in them is increased in 

i nd sometimes my xoid Ol 

umber about one- 


trunk. 
Marie, who in his leetures refers i me detail to the altera 
it i hem 


tions the peripheral nerves, describes the presence 


numerous about four times the size healthy nerve-fibre, 
composed collection fiv wenty delicate nerve 


These 


lets looks upon degenerated mnant riginally 


fibres, possessing 
iets 


OTS dé 


healthy fibre, and calls 

Some writers have described the posterior root ganglia 
intact others have found them diminished size, their nerve 
cells reduced number, and their nerve-fibre plexus attenuated 
may take that old-standing cases amputation they are 
always altered the same way the anterior and posterior 
spinal roots are. 

What the precise pathology the changes the central 
nervous system aiter amputations is, still judice. Clearly 
the change sensory nerve distal the ganglion must 
true secondary degeneration, and might expect atrophy 
tlie sensory neuron above the ganglion consequence loss 


The atrophy the system motor neurons may 


4 

ost imperceptible white 
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the nature retrograde degeneration sclerosis, similar 
that described elsewhere the cord. Obviously the spinal 
changes are not the result true secondary degeneration, and 
the distinguishing term Gudden’s has been applied 


them. 


LITERATURE CHANGES SPINAL CORD AFTER 


GRIG( Zur Kenntniss der Veriinderungen des Riickenmarkes beim 
nach itenamputationen.” fiir Heil- 
Band 
r h. Anat. (Ziegler), Band viii., 1890. 
Lecons sur les malad Paris, 1892 
le it $ rébral ty Cl yues de Bor , 1894, 
LITZKY Ueber « Ver ! n m Rii nmarke bei p tirt 
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HEREDITARY FORM PROGRESSIVE MUSCU- 
LAR ATROPHY WITH SPINAL 
YOUNG CHILDREN. 


ver Muskelatrophie unter dem Bilde der Dystrophie, 
auf Neurotischer Grundlag Wi rdnig (Archiv 
Psychiatrie, 1891.) 

(2) Chronisch Sp ul Muskel trophic in Kinde- 
schrift fir 1893.) 

(3) Case Progressive Muscular Atrophy 


with Spinal Thomson and 
Hospital Reports, 
(4) “Die Fruhinfantile Progressive Spina 


Weiterer Beitrag Lehre von der 
Hoffmann. (Deutsche Zeitschrift Nervenheilkunde, 1897 


above papers deal with form muscular 
oceurring children which yet has obtained 
recognition. 

The first paper, Werdnig, deals with two cases, the 
which occurred boy, the eldest child healthy parents 
the tenth month life weakness the legs was first not 
(the child having been previously good health); this was 
followed weakness the muscles the back, loss 
the arms that the child could longer raise the hand 
the mouth, this loss power being preceded shaking move- 
ments the arms. could longer support the weight 
the head (which, however, was somewhat hydrocephalic). 
Sensibility was unimpaired; skin reflex was present, but 
patella, biceps, and triceps reflexes were lost. 
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The post-mortem revealed condition chronic hydro- 
cephalus, some degeneration the pyramidal tracts, 
the cells the anterior horns, especially the cervical and 
lumbar enlargements, and degeneration the anterior roots. 
gastrocnemius muscle was alone examined and showed 
atrophy. 

The second case, brother the above, was, like him, 
weak when months old the weakness started the legs 
ind choreiform movements and fibrillary tremors 

were present. The knee-jerks were lost, sensibility was 
The 
muscles. died the age years. The post-mortem and 
microscopical conditions are described Werdnig’s second paper. 
The cervical and dorsal cord appear the naked eye 
normal appearance; the lumbar region the distinction 


degeneration was present some the 


between the white and grey matter not clearly 

anterior roots are thin comparison the posterior and some- 

what darker colour. The muscles were for the most part 

extremely atrophied, pale, and many them fatty. 

Microscopically some change was noted the cells the 

the mot tion Sth and the 7th. The moto 


The cord showed 


cortex was pyramids were 


the cells the anterior horn the cervical and 


with cloudy contents and 
column appear normal, well 


oots show con- 


nerves, 

both with Marchiand consi egeneration. 
the ple atrophy, 


muscle le m lrequent 
generation fatty degeneration could found. Large round 
muscle fibres remained certain points, and variable amount 
fat and connective tissue; the condition the muscles not 
simple ophy, but mixed process. 

The first paper Hoffmann deals wit case child 
girl) who, apart from being unusually fat, was well till the ninth 
month life: that time the child began los« power 


first standing, then being able sit turn itself round 
bed. The child was intelligent, learnt speak and never 


VOL. XX. 


— 
region; large cells 
the cells the lateral horn. The 
side rable cha ve, t e are fewer bundles and un increase ol 
nuclei and of int stitial tissue; som of the; xis cylinders were 
swollen, and the Marchi method showed some 
The cauda equina was parts completely degenerate, while 
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had any fits. the place the fat the extremities and the 
buttocks became wasted; atrophy the face occurred, and 
the child had difficulty swallowing. The child became 
absolutely unable lift the head from the pillow, but could roll 
from side side. fibrillar tremors, vaso 
motor disturbance were present. Sensation all the forms 
remained normal. was 
Reaction degeneration was present. The child died 
year The autopsy showed marked atrophy 
anterior roots the spinal cord; the muscles were pale 
yellow colour, the quadriceps being the most atrophied. 
Microscopical examination showed the brain normal 
the anterior horn was present, 


extensive atrophy the cells 
but some unaltered existed this region atrophy 


anterior roots, and also some fibres the cauda equina 
and the peripheral nerves. 

muscles had undergone most extreme atrophy, that 
certain specimen single normal fibre could found; 
hypertrophied fibres were present, and these contained mor 
uuclei than normal; muscle schliiuche (spindles) are described. 

dex her ] 
medullary 

No alteratio: 
the 

The second ¢€ brothe 
23 years old. \s with his ter ne Was parel lyva normal el ild 
till months old, and althou 
he even St 1 ve { sl yu ra . The k 
power Was ¢ “adui an ttended th pain, The 
learnt speak and was quite swallowed without 

When examined the child was fat but without obvious sign 

unable lift its head arms were 

even the small muscles the hand being affected. 

The most marked weakness was, however, in the gluteal muscles 

the muscles the flexion the hip could not 

performed. The knee jerks were absent. This child died when 
but autopsy was allowed. 

een when months 

old, having loss power the gluteal, thigh and back muscles. 

Reaction degeneration was present. The knee jerks were 


absent. ‘The small mu clus of the hand were affected, but there 


i 
i 
a 
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was fibrillary tremor. The child died when months old, 
but autopsy was obtained. 

The report fourth case also given without autopsy. 

the second Hoffmann reports case, the sister 
the child described case No. his first paper. 

This child, born healthy parents and natural labour, was 

month life, when began 

disease, have 


and the sensation and the 
were absent. electrical examin 


impaired, and the 
normal Death took pla 
, the cranial 
d ywnwards 
atrophie l or have en 
anterior horn 
than natural. 


columns are 


normal, and Goll’s 


reduced volume and 
isla 


tion well pre 
diminution 
normally there are about 
a bat while in w present case there is only 
vacuolation; the intermuscular nerves are somewhat 


pie 


ness gradually extended the muscles the back, the neck 
und shoulder; later the course the disease the upper arm, 
the lower arm, and the muscles the hand one side and 
the muscles the other side became affected. There were 
fibrillary tremors were 
the muscles was made. 
The mental development was not 
tongue, and muscles were 
from secondary lung affect 
nuclei and nerves were normal. "ro 
the nerve cells of the anterior horn ar ; 
lisappeared; the nervous network 
than normal, and the neuroglia 
Th direct pyramidal and the 
method somewhat paler 
rather paler than Burdach. 
cross section there ssue 
these are thought nerve bundles which have become con- 
verted into connective tissue ; they ure found only at the exit 
the anterior roots, and not the posterior roots the 
cauda equina. Whole bundles the nerves the cauda equina 
re found to | » degenerated. 
Changes were also found the sciatic and peroneal nerve, 
and lesser degree the ulnar and radial, 
musele fibres are reduced size, measuring about 
even ip 
number 
about 
tion 
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The paper Bruce and Thomson deals with the case 
child, the daughter healthy parents, there being two other 
children the (1) boy who has congenital talipes 
varus; and (2) girl who strong and healthy. 

birth and during the first twelve months life the child 
was quite healthy. Teeth began appear the sixth month, 
and the twelfth month she could walk round the room holding 
chair. Soon after the beginning the second year 


still stand with support, and was able sit and feed 


life she became unable walk, and eighteen months she 
not get her feet. the twenty-eighth month she 
she could sing and talk loudly her arms remained fairly strong, 
When years old she began have pains the legs, generally 
referred the knee; the pain recurred intervals for 


lon 


months, but the attacks did not last lon examining the 


child when years old the appearance limpness 
noticeable the child could sit chair when but was 
very easily upset. She was bright and intelligent; there was 
some twitching the angles the mouth, and sometimes 
corrugator supercilii, also the orbicularis oris and the orb 


cularis palpebrarum. Sensation touch, heat and cold were 


— 


well preserve l, but to the faradic current the child seemed quit -} 
perfectly normal. Kuee jerks were absent; there was A.C. 
The weakness was general; there was special weakness 
any group muscles. The paresis was least marked the 
shoulders and arms, more the neck, back and abdomen, and 
most the loins, buttocks and lower limbs. hypertrophy 
enlargement any muscle. Co-ordination perfect. 


} 


Electrical examination showed diminished irritability to the 
faradic current, more the legs than the arms. The 
galvanic irritability was almost minimal. Distinct R.D. was 
never found. The sensibility the faradic current was 
the could pushed its utmost limit without 
the child 

The died when old. 

Post-mortem the brain and cord appeared the muscles 
were pale and some were fatty. 

Microscopical examination the muscles showed all degrees 
hypertrophied fibres were increase 
the nuclei the the striation was well preserved 
all except the smallest The occurrence minute 
muscular fibres the centre nucleated fibrous ring 


* 
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sometimes these rings are divided into compartments, one 
which contains nerve fibre. are muscle spindles. 
The sciatic and nerves the brachial plexus were examined 


Weigert’s method, and some fibres and attenuation 


the myelin sheath other was spinal cord showed 
tract degeneration; the posterior roots normal, but the 
nterior showed slight atropny Lt cells of the anterior horn 
had extent those remaining had 
undergone considerable atrophy the lumbar region the 
process had proceeded that only few highly cells 
could seen. None them presented any abnormal pigmenta 
tion. 


There remains uncertainty which was the primary 
lesion this case. The authors, however, think that might 
classed under the simple atrophic form Erb. 

The characteristics the disease, illustrated the above 


Cases, al 


apparently healthy and intelligent 


child who has made n yrmal progress LO the ave ol 10 months, 


begins without any sudden onset known cause lose power, 
the weakness beil gy brst ! iced in th muscles about the hips 
und the muscles the back. The disease pursues progressive 
the shoulders, the thighs, the upper arm, the forearm 


l, and ually the muscles of the 


e 
a 
- 


rder above-mentioned. special group muscles are affected. 
twitchings the muscles are present some cases. 

ne, and contractions the limbs 
yne cases (Werdnig). limbs are abso- 
lutely flaccid, reaction degeneration often present, the deep 
and sometimes tn Su} Hclal renexes are al lished. There is as 


arule tenderness pain, though the latter may present 


(Set Thomson aud Bruce S Case). Lhere Is no disturbauee ol 
sensation, but again in the casi just rele rred to the re Was an 
absence pain the stimulus the faradic 


The sphincters are normal. mental condition 
continues ubllnpalred throughout the whole course of the disse ase. 


ihe atrophy Ol the muscles becomes extreme, and the dis¢ ase 


runs its course most few yea Heredity plays 
important part the etiology the disease; 
six, two brothers were another four boys 
and two girls were third family nine, two boys 
and girl were and fourth family twelve, eight 
were one generation, and two girls and boy the 
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second generation, through the mother. The evidence which 
some the above based open doubt, out the above 
twenty-two cases only four were examined pathologically. 

Thomson and case there was hereditary family 


history. The pathological condition which has been found 


these cases atrophy the cells the anterior horn, together 
with degenerative changes the anterior nerve roots and 
the peripheral nerves. the muscles sometimes simple atrophy 
found, sometimes the condition usually found 
primary muscular atrophy. 

Whether the atrophy the cells the anterior horns the 
primary lesion secondary the condition muscula 
atrophy point that decide; certain evidence 


t 


the above cases would seem point the probable spinal 


origin the disease. 


Barres 


XUM 


and Abstracts. 


Health and Disease with special reference 
the amelioration cure Chronic Nervous Derange- 
ment without the aid Drugs. 
NEY, A.M., M.D., vol., 321. Davis Co., 
Philadelphia. 


this volume the author has brought together the substance 
several published past years various medical 
journals, and has added considerable new matter. 

evinces signs much careful and laborious work, and de- 
serves, therefore, patient and impartial consideration the part 
the reader. The tone the book whole is, perhaps, some- 
excessive but this may possibly explained 
the desire man, with enthusiastic belief his subject, 
impress strongly his views the case upon the world. Some 
sixty pages are given very concise and remarkably 
clear account the steps taken the vision and 
the ocular movements. little enlarged and improved, 
would make useful text-book published separate volume, 
but seems, certain extent, out place its present environ- 
ment. 

The so-called occupies very important 
position this work, one equal, not superior, that held 
errors refraction, with regard the causation and treat- 
ment nervous diseases. this country not recognise 
being very frequent occurrence, nor producing such 
injurious results the nervous system. 
ledge that lack equilibrium the ocular exists, and 
have done for many, many years, but think that hetero- 
and its operation (graduated tenotomy), 
present practised, carried too far some our brethren 
the United States. Possibly the citizens the United States 
sutfer from this trouble more than do. 

The rest the book consists, large part, cases many 
and various kinds, showing the results treatment glasses and 
operation, interspersed with remarks and arguments. The great 
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principle which Dr. Ranney advances strongly the removal 


peripheral irritation, and desires show that the eyes 


large number ot Gases are u rdoubted sources uble. He 


deprecates the indiserimina eus i drugs, esp cially the bromides 
and earnestly be os for the careful examination ot the eyes and 
other organs Oi th body b m li “mes a All tl 
is just and proper, and eann t be too Lr ju thy set f rth betlore 
the profession large. Dr. 
frequent result eye-strain, but, curiously enough, says 
little about cases of eye-strain as a const puenc of nervous troubl 
1 
which latter form a large port ot the pat it Vno hay to I 
treated for eye trouble. 
The book is worth readin: lh d ing so, however, It 


Work Dopp, F.R.C.S. 


temporary Science Series. Walter Scott, London.) 
THIs Is distinctly L d Al the oh wing no claim 
exhaustive compendium like those Wundt, Ladd, and 
Kiilpe, it is in reality 1 great deal mor compendi Is, as wel s 
more readable, than most other books equal 
-whether physiologist has had passing 

acquaintance with the literature experimental psychology 
recent date, it is a valuable 7 é nd digest f some of the best 
work that has appeared. the professing laboratory psycho 

logist valuable reason the numerous experimental hints 


and the considerable amount original matter embodied 
its pages. 

Part I., consisting four chapters Observation, Statistics, 
Measurement, and Experimenting, are couched tone that 
should far allay the suspicions with which most 
readers are apt view exponent the 
figure 65, from Hansen and Lehmann, serves rather 
startling illustration the way which one makes 
out points resemblance apparent thought 
transference. The similarity this case first sight close 


nere onard lf seaingt n impre duced 
necessarv to vuard onesel an impression produced, viz 

that eye-treatment cures relieves everything 
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satisfy psychical researcher that thought has been 
yet clear enough closer investigation that the 
apparent similarities are mainly invented the observer, 
oneself. The contrast between this investigation and that 
untrained scientist well-known psychical very 
effectively out the brief summary the experi- 

Part consist account measurements various 
kinds reaction-times, time-factor memory, and 
fatigue-phenomena. Several useful pieces apparatus are figured 
and described and the method recording long series 
reaction-times strik bringing out results very 

ion-curves, and the plotted data 
declining memory based, 
turned over, and are welcome. 
leome in t 


Part deals with the manifestation and with the 
itional effec timulation Dynamometry, fatigue, the 
upon considered the plotted curves 
the effects cerebral fatigue upon the movements 
-ommoda i 1 are of special 

pping-frequency experiments 


the results work done 
the psychological dimensions 
4 


a 


Wundt, takes stock the present state 


the new quantitative psychology. 
The author takes sober and temperate view its scientific 
gravity the very hopeful view indeed its 
development and ultimate fruitfulness. 

Several useful tables are contained the Appendix, and the 
following note (p. the measurement illusions 
strikes one capital. One does not feel the title hopeful, 
nor yet the opening paragraph, but the two concluding ones are 
quite satisfactory and eminently convincing the soundness and 
ingenuity their author. The paragraph runs thus: 


the author under his 

neasurements of suggestil 

tricolour lantern figured 

means of demonstrat ne co : 
P: it IV. is concerned 

space. 
Part V., of which one 

Fechner, 
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the Measurement Imagination.—In the course the 
investigations measuring hallucinations occurred that 
might possible measure the intensity imagination 
also. The experiment was successful. The method 
difficult and readily intelligible. order 
method will sufficient describe the first simple experi- 
ment made. 

apparatus consists screen fine tissue paper. The 
tissue paper illuminated daylight front and gas flame 
the back. When the gas flame turned down, the eye looking 


5 
through telescope tube sees plain white circle illuminated 
daylight. 

first experiment was made student 


using the telescope. was told imagine hair lines the 
white surface, like the hair lines seen astronomical 
1e. He vas ask d to describe them and 


This was successfully don 
compare their blackness. There is, said, horizontal line 
which the blackest them, and three vertical lines about equal 
blackness. was told that the field view was mad 
turning flame behind, and was tell 
haved. the gas was slowly turned on, 
Finally said saw 


gradually lighter 
how the lines 
various changes the lines. 
slant line that had not imagined before. appeared just 
about black the horizontal line and blacker than any 


others. Thereupon the experiment was ended. 
The slant line was real line. This did not and still to- 
day does not know. the back the tissue paper slant 


was turned course 


had been drawn, and the 
showed through. Thus had 
intensity between real line and imaginary one. 

photometric determination the intensity the real 


+: 
ul 


rect, unsuspecting comparison 


line matter. phantasimeter has been devised 
which the graduation done beforehand, but the simple arrange 
ment just described serves indicate the method experi- 


a), 
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the Trunk Locomotor Ataxia. Hugh 
_ Patrick, M.D., New York Medical Journal, February 6, 
1897. 


Sensory Disturbances Locomotor Ataxia; Study the 


Localisation Areas Early Symptom. 
Blair Bonar, M.D., Medical Record, New York, 


first drew attention the sensory affections 

locomotor ataxy. Patrick and Bonar have carefully investigated 

twenty and twenty-one cases tabes respectively, with special 
eference to the areas of sens a disturbance on the trunk. 

Seventeen Patrick’s cases and eighteen exhibited 

ich areas. had found them fifty-five out sixty cases. 

The sensory disturba question the form 

ile but there may analgesia, and few cases 

ore less 

They inay 

the back. 

Sometimes 

Lweell pl uques 

different 


aw ZONE 


rib it also 
side the cor- 


this level the chest 


ion the ulnar 


distribution the 
nts the spinal cord, 


rene 


not usually the case, Bonar says, when the 


‘ts the lower extremities. 

Laehr stat hat the trunk only extends 
ownwards, and Bonar have found numerous 
xceptions to this rul 

All agree that the extremely variable, and that 
boundaries are more easily defined when approached from 
within their limits than from outside. 

areas may decrease, and even dis- 
appear, may give place The 
conditions not advance progressively with the course the 


May 22, 1897. 
Commonly above the anesthetic areas there 
[ hype resthesia, n ostl) (according to Hitzig) to ¢ ld. 
When the reaches the level 
esponding arm, and when extends above 
the anzsthes spre ds throughout the d stribut ii 
nerve. 
The anesthesia d not correspo | to tl 
differentiated 
This is, 
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disease. They may found cases years’ duration, 
and may hardly marked those which have lasted 


years. 
They usually least apparent cases where optic atrophy 


prominent. The superficial reflexes are increased over hyp 


zones, and diminished absent those 


regards the causation tactile the 
Patrick points out that any process which involves the post 
nerve roots, such tumour, meningitis spinal caries 
produce it; may present syringomyelia and 
tabes he regards it as evidence of i itra-me lullary 
the long fibres, which pass directly upwards the 
columns, leaving uninjured those that pass 
into the posterior grey horns and columns Clarke 

regards the diagnostic value trunk 


thinks 


the trunk well-marked cases tabes, but 


doubtful cases. One patient for upwards year has had 
gressive atrophy both dises—Argyll Roberts 

7 ] 
and extremely slug jerks but his 


from head to foot. This, however, perhaps D rs Ou Lait 


statement that sensory disturbances are commonly 


optic atrophy prominent. 


atrophy 
1? 4 
not very great. 
absolutely certain that this was case tabes. 
Laehr found early, but except one case not 
analgesia the legs. 
: of early ti 
that they often exist unknown the patient unless invol 
hands, feet, buttocks. 
The present writer has usually found son 
Laehr’s 
GUTHRIE 
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Inaugural Addr 
ary 14th, 1897 


\ special feature 

Society last year. 


Different Divisi 


ssrs. MACMILLAN Co. 
thev have undertaken to 


share the net profits from the 


The Council regrets the loss sustained the Society the death 
llustrious Honorary Member, Professor Bois Reymond, Berlin; also 
JAMES and Dr. FRICKE. 


The Proceedings have been published greater length Brain than 
former years, and abstract appended this Report shows the character 
and value the work the Society during the past 


The Council has much pleasure reporting the continued success and 
prosperity The Members now number 
r was delivered at the Aunual General Meeting on 
Parts the Body.” 
satisfactory arrangement has been made 
view the increased cost publishing Brain, 
hand over the Society one-third 
ile the Journal, contribution towards the cost illustrations. 


Brain, vol. xx., 


Spine le under Path logical Conditions,’ 


Proceedings the Society during the year 


Heredity the 


mn on * The Muscle 


March 4th.--Dr. made communicat 
illustrated his paper lantern 
Professor SHERRINGTON and 


slides and specimens under the microscope. 
Mr. also made communications the Muscle 


illustrated their remarks the same way. 


Spindle, and 


April 22nd.—Dr. Two cases Myoclonus Epilepticus.” Dr. 
(1) Probably Subacute Poliomyelitis man aged (2) 


Dorsalis with great Preponderance Sensory Disturbance 


gressive Muscular Atrophy Commencing the 


Tumour, two years and five months after the operation.” Dr. James Tay i 
Dr. Harris, Svringomyelia 


» of 10$ years.” D 


with Bulbar 


Supposed into the Cavity 


Relationship bets 


the Cortex and Loss Sens 


the Motove Paralvsis produced by Les 
bility, Muscular The paper was illustrated 
living monkeys and the brain fourth 
Ascending and Descending Nerve Tracts the 


Lantern Slides, 


that had been killed Profes 


fowl.” (Lantern Demonst: 


tion.) 


Morbid Anatomy case Hereditary Ataxy the type 
under the micr 


Right Side.” (Lant 


In 


scope.) 
Region the Pons Varolii, almost entirely the 
Dr. TURNER, Symmetrical Softening the 
(Lantern Demonstration.) Dr. JAMEs 


Demonstration.) 
mids and Inter-olivary Strata.” 


Lobe the 
Spinal Cord after Removal Large Tumour from one Cerebral Hemi- 


sphere, and the case Tumour the Lumbo-Sacral Cord.” 


HUGHLINGS Jackson delivered the first 


December 
Jackson Lecture, the subject which was Remarks the Relations 


Different Divisions the Central Nervous System one another and 


Darts of the bx 


“GHOAMVT “CT | pup 


Bled 
yureg 
A} 


\ 
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advance 
it, 


and Honorary 


advance- 


Corres- 


Ordinary Membership shail recommended 
ist three Members the Society, who shall append their names 
rinted form supplied the Secretaries any person seeking Membership. 


10.—The Council shall cundidates for election into the Society 


Ordinary ‘om among persons recommended 


Society called the NEUROLOGICAL 
f 1a Psy |, Physiological, Anatomical, or Pathological point of 
Society consist Ord ry, 
lut t ich ull be eligible tor the U1 linary \lembers lip 
dis tion Science, who have contributed the 
ment all eligible for the Honorary, for the 
Alar 
} Gill I 
number Members shall limited six, and that 
Memb twelve. 
Corresponding Members shall have the right attend 
and Corresponding Members shall elected the Society 
the recommendation the Council. 


11.—The names Candidates nominated the Council shall sul 
mitted to the next Meeting of the Society, and shall be balloted for at the 


next subsequent meeting, one black ball ten excluding 


12.—The Annual Subscription Ordinary Memb hall One 


Pound, due advance. 


13.— The Treasurer shall send each Member. before the Annua 


General Meeting, notice reminding him that his Subscription becomes 


that day. 


the Subscription within twelve 
due shall be considered as equival nt to resig? 


any Member residing within the 
all Meetings held during the year shall considered equivalent 


resignation. 


16.— The Council shall consist President, two Vice-Pres 


Secretaries, onc Treasurer, and ten Councill 


17.— Five Members the Council 


19. office Vice-President tenable for two years 


President being elected every 


Secretaries and hall elected annually with elig 


bility for re-election. 


Councillors shall elected for one year, and not more tha 


eight shall eligible for re-election the same during the 


year. 


full week before the Genera! Meeting, the Secretaries 
shall send each Member balloting paper containing the names 
and Councillors whom the Council nominate for the ensuing vear. 


Member, how 


23.—The Society shall elect the Council ballot, 
ever, being liberty substitute other for any those upon the list. 


4 


shall six ordinary meetings annually, which the first 
eld each year shall the Annual General Meeting. 


Yd. Notices of each meeting, and of the subjects to be considered, shall 


sent by the S etaries to each Member of the Society at least one week 


tore tl meeting 
quest, In Wt , of twenty members. 
27. President shall have the power inviting any person attend 
d to tak par i Vol { the meeting 
28 lf at any time t Council shall be of opinion that the interests 


f the So ty requl e expu'sion f a member, they shall submit the 


question special Meeting, which, more than one-half 
Membe1 i S y vote, by ballot as usual, for the expulsion of 


ption for the current year shall returned him, 


< 


Cou shall draw and submit the approval the 


SO Vy, su tarv rules regulat th date 3, pla es, and character of 
:Meetings ; shall propose special subjects for investigation by the Society, e 
shall for the methodical carrying out such 


) N ull be made in the present rules, excepting at the 
Annual Meeting, it & Special Meeting convened for the purpose, aud unless 
usual notice given the proposed change every Member before 

Member receives quarterly, from the beginning the year which 
elected, copy BRAIN; Journal Neurology,” the organ the 


Svc te , Und edited for it OY A. de Watt ville, M.A., M.D., B.Sc. 
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894 
889 
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M.D., C.M., 88, Park Street, Grosvenor 
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Square, W. 


'uKer, Sir J. Barry, M.D., F.R.C.P.Ed., 20, Charlotte Sq., Edinburgh. 


M.B., M.R.C.S., Chiswick House, Chiswick. 
M.D., F.R.C.P., 13, Queen Anne Street, 
Twerpy, Jonny, F.R.C.S., 100, Harley Street, W. 


dan, Deli, East Coast Sumatra, (Com- 
sed to M,. Sevffardt, Bookseller, Amster- 
lam.) 
M.D., Somerset and Bath Asylum, Wells. 
WALKER, 30. Walker Street, Edinburgh. 


1894-97.) 


of Wales Terrace, 


Cavendish Place, 
30, Welbeck Street, 
Editor of Brain.) 
19, Harley Street, 
Street, 
Asylum, 
65, Harley Street, 1897.) 


.P., 142, Harley Street, W. 


County Asylum, Rainhill, 
294, Oxford Road, 

nor Street, W. 

vad, Leytonstor e. 


hill, Lancashire. 


M.R.C.P., 


1891 
O. MM. 
1888 
O.\M 
j 
O.M. Warp, D.Se., Trinitv College, Cambridge. 
Kensington Palace, 
: O.M. A. de, M.A., M.D 
| 1800. 1806: See., LS86 
1897 West, SAMUEL, M.D., F.R.C.P., 4 
1889. WIGGLESWwoRTH, JoserpH, M.D., M.R.C.P., 
Lance: ire. 
1887; V.P., 1886; 1888-91.) 
1889 rson, M.D., M.R.C.P., 40, Margaret Street, Cavendish 
Embankment. 
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